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fhe purpose of this journal is to record accurately, 
simply, and interestingly, the world's progress m acten 


ledue and industrial achievement 


Value of Speed—in the Right Ships 
STRIKING lesson of the naval war is the great 
value of high speed—if it be found in the propet 

kind of ship. The first demonstration of its 

value was the escape of the battle-cruiser “Goeben and 


Breslau whose speed carried them 


the scout-crulser 
apprrently unscathed through nearly the whole length 
of the Mediterranean Sea, although its waters were 
»werful ships of the Allies liad these 
ships possesse, less than the twenty-eight knots speed 
vhich saved them from the guns of the enemy, they 
somewhere at the bottom of the Medi 
rrs t they are afloat, probably intact, and 
ed, now form part of the 
I f ind’ should the Turks join the 
Du ’ , ships must be counted in as 
part of the Turkish naval fighting forces 
The United States Navy possesses not a single high 
speed battle-cruiser. Our naval constructors are full) 
value of high 


alive to the strategical and tactical 


speed in heavily armed and armored ships; but in 
common with the whole of the technical and advisory 
taff of the Navy, they realize that, until our battleship 
trength has heen brought up to the proper stage, if is 
est to build battleships whose heavy armor will enable 
them to fight it out to the.last in a_ line-of-battle 
engagement, rather than more lightly armored battle 
severe penetration of belt 


whieh, through 


v turret armor, might be driven out of the line of 


Ky way of illustrating the value of high speed. in 

capital ships of the first fighting line, let us indulge in 
Ab 

a few moments of imaginary strategy and tactics. Let 


u suppose that on learning through 


his Zeppelin 


scouts that Admiral Jellicoe had sent a large portion of 


2 
his battleship fleet south to the English Channel,. to 


let us sa in repelling the right flank of the 


German advance into France, Admiral.irpitz decided 


strength into the North Sea and make 


Issue in full 


1 dash by way of the north coast of-Scotland for a 


raid upon the northern Freneh coast, or for some other 
‘t 


objective It is unlikely that he will attempt any such 


thing, but for the purpose 


f our present argument we 
will suppose that he might do so,) 

vow, because of the fact . that .the ,German ships 
would pass into the North Sea fresh from drydock, and 
therefore with clean bottoms and in first-class condi 


tion, the average speed of its sixteen dreadnoughts 
might well be assumed at from 20 to 21 knots. The 
British fleet, because of its having had to keep the sea 
continuousiy, in readiness to meet the German fleet 
should it venture forth, would be found with the bottoms 
hips more or less foul. The average speed of 


the fleet would be reduced to that of its slowest ship, 


dirty bottoms, ete., might not exceed 18 to 
Tmmedia te ly on discerning the smoke of the outcom 
ng German fleet, the patrol and scouting ships (de 
old cruisers, etc.) would notify the commander 
in-chief at his mine-protected base at the mouth of the 
Wash, let us say, or in the estuary of the Humber. Let 
us suppese that, directed by wireless, the fleet con 
verges upon that of the Germans, and that, in the stern 
chase which follows, the rear of the German line is 
beyond the range of the guns of the leading British 


ships The Germans, as we have seen, would have an 
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advantage of a knot or two of speed, and they would 


draw steadily away, Admiral Tirpitz deciding not to 
accept battle with the disadvantage of sixteen ships of 
the line against twenty or more 

Now it would be under conditions like these that the 
high speed of 2S knots, possessed by battle-cruisers of 
ie Lion” and “Queen Mary” type and the speed of 
25 knots of the battleship “Queen Elizabeth” and class, 
would prove of incalculable value: for Admiral Jellicoe 
would send forward half a dozen of these faster units 
to concentrate their attack upon the rearmost ships of 
In order to save his rear from being 


the German fleet 


overwhelmed by the concentrated fire of the enemy's 
13.4-inch guns, Admiral Tirpitz would be forced to slow 
down and accept a general engagement It has been 
stated in the British naval journals (and we believe it 
to be a fact) that the object of giving the dreadnoughts 
of the 
knots, is principally this objeet of forcing a fleeing 


Queen Elizabeth” class the high speed of 25 
enemy to accept a general engagement. 

In no phase of the naval war has the value of high 
speed been more forcibly demonstrated than in the 
work of commerce destroying, as carried out by the 
fast German scout cruisers which have been operating 
successfully in all the seven seas These ships and 
their field of operations are as follows: 

“Dresden,” 24 
knots, in the Atlantic; the “Nurnburg,” 24 knots, and 


The “Karlsruhe,” 2S knots, and the 


the. “Leipzig.” 23 knots, in the Pacific; the “Emden,” 
and the 
5 knots, in South African waters. These vessels vary 
in displacement from 4,900 tons to 3,400 tons. The 


“Karlsruhe 


25 knots, in the Indian Ocean; “Koenigsberg,” 








is protected by a 4-inch belt and carries 
twelve 4.1l-inch guns. The others are protected cruis- 
ers, with a 22-inch deck, and they all have a similar 
battery of ten 4.1-inch guns. From the very outset of 
the war the British and French cruisers, of less speed 
"but much greater gun power, have been seeking to 
bring them to action and sink them. Several times one 
or other of the German ships has been surprised and 
has made a running fight of it, and, in every case, they 
have been able to get away, apparently without vital 
damage. Seemingly they are being coaled by ships 
which meet them by appointment at specified localities, 
and now and again they are able to stock up from a 
captured collier. It is the old story of the “Alabama” 
on a larger seale; and it is conceivable that the speed 
of these fast boats may enable them to continue their 


depredations, uncaptured, until the end of the war 


The Navy Wants Dirigibles 
IX years ago the United States made its first and 
only experiment with dirigible balloons; when the 

Signal Corps of the Army purchased the U. S 
Dirigible No. 1 from its builder, Capt. Thomas Baldwin. 
Since that time the only aviation work of the Govern- 
ment has been with spherical balloons and aeroplanes. 
\ year ago the Board of Navy Aeronautics, of which 
Capt. Washington I. Chambers, U. 8S. N., was chairman, 
recommended the purchase of dirigible balloons for 
In furtherance of these plans, the Navy 
Mark.L. Bristol, in charge 
of navy aeronautics, has asked eight American manu 


mvy work 


Department, through. Capt 


facturers of balloons and aeronautical apparatus. what 
they can do toward furnishing the United States with 
dirigibles. The Navy is considering the purchase of at 
least two such, of a minimum displacement of 75,000 
cubic feet. The Navy is firmly of the opinion that 
airships can be manufactured as well here as abroad. 
tut the Navy also believes that, for lack of experience 
and facilities, there is not at present any design of 
airship.in this country suitable for naval purpose. 

manufac- 
turers if they will undertake to obtain plans, specifica- 


The Navy Department has asked Americar 


tions, and the rights to manufacture one or two air- 
ships for the Navy. The Parseval, Astra-Torres, 
Clement-Bayard, and Forlonini types are all favorably 
considered by the Navy. It has asked if manufacturers 
will submit estimates for supplying one airship of one 
or more of the above types, the plans and specifications 
to be of the latest type abroad, and the manufacture to 
be in this country; also a second estimate for two of 
the same type, and a third for two of different types. 
Manufacturers may submit estimates for any other 
types than those herein mentioned. 

Questioned about the. proposed airships, Capt. Bristol 
said.that if airships prove successful in the present war 
in Europe, there will probably be a demand for several 
for our Navy in the near future. He stated that the one 
or two airships immediately required are for the train 
ing of personnel and to gain experiment for future 
development of them. This is the reason a small size 
is considered For regular service, airships of 100,000 
cubic feet displacement or over will be required. 

It is impossible to say whether such airships will be 
used from a ship as a base. It is certainly possible to 
fly a dirigible from a ship, especially if it is made for 
the purpose. Whether it is advisable, or whether it 
will be considered necessary, we do not know and 
cannot state. 
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Capt. Bristol said he knew that the Navy would wel- 
come the opportunity to buy a couple of dirigibles of the 
right kind, made in America. He has the necessary 
appropriation, and the Navy would have bought them 
long ago, had we had the men to manufacture them 
here. He feels that we need some experimental air- 
ships for training men before we go deeply into the 
matter You can’t pick a man up off the ground and 
make an airship operator of him in a day. He has to 
be trained, and well trained. The first airships bought 
will be for training men and for experimental work. 
The only experience this country bas had in such work 
is that of the Army dirigible, and that was too small, 
in the light of present day's experience, for considera- 
tion now 

The U. S. Dirigible No. 1, of 20,000 cubie feet capae- 
ity and 19.3 knots speed on test, Was a mere toy in the 
light of the subsequent developments of the Zeppelin 
and the VParseval. Capt. Bristol is emphatic in his 
statement that he does not want American manufac- 
turers to consider that the Navy wants another toy, 
merely because it wants airships for experimental work 
and man training. Indeed, the statement that a mini- 
mum of 75.000 cubie feet displacement is wanted, in the 
proposed specifications to be submitted, is evidence of 
that Of course, a bag with even 100,000 cubic feet 
displacement is small compared to some dirigibles, such 
as the Zeppelin, with its upwards of 500,000 cubic feet 
But a dirigible of 100,000 cubie feet dis- 
placement will train men as well as a larger one, and 


displacement. 


its manufacture should afford its maker such valuable 
experience that subsequent attempts would be even 
more successful. 

The Navy wants dirigibles, and is willing to pay for 
them; more, it is willing to enter into any reasonable 
arrangement which will assist manufacturers to give 
the Navy what it wants. There has been a great deal 
of talk in the trade journals devoted to aeronauties 
about the apathy of the Government in this department 
of modern progress. The war abroad is focusing atten- 
tion of everyone everywhere upon the airship and the 
aeroplane and is emphasizing the small resources of the 
United States in these aids to offense and defense. 
Here is an opportunity: among the 100,000,000 people 
of the United States, surely there are a few who will 
be encouraged to co-operate with the Government in the 


development of this arm of the service 


Naval Co-operation With the Allied Land 
Forces 

Itc latest demonstration of the great value of 

the command of the sea was the co-operation of 

the British fleet with the allied forces forming 
the extreme left flank of the Allies in Belgian terri 
tory According to a statement issued by the See 
retary of the Admiralty, requests for naval assistance 
were made by the allied commanders. In response to 
this a naval flotilla, mounting a large number of power 
ful, long-range guns, came into action off the Belgian 
coast in support of the left of the Belgian army, the 
gun fire being directed against the right of the German 
attack, which the ships, due to their position, were 
enabled to enfilade. The report states that the Ger- 
mans replied with shells from their heavy guns, but 
that, owing to the superior range of the British naval 
artillery, practically no serious damage was done to the 
ships 

An interesting feature of these operations was the 
presence in the British attacking fleet of three moni- 
tors, the “Javary,”’ the “Medeira,” and the “Solimoes,” 
which were building in England for Brazil, and were 
taken over at the outbreak of the war. These vessels, 
judging from their dimensions, ete., are true monitors, 
of the type developed during our Civil War. They are 
265 feet in length, 49 feet in breadth, and draw 4% 
feet, with a displacement of 1,250 tons. They mount 
two 6-inch high-velocity rifles and two 4.7-inch how- 
itzers. Their speed is 11% knots. 

It is not stated whether the attacking fleet included 
any capital ships of large size, mounting the heaviest 
guns. If any of the older battleships were included, the 
German right must have been subjected to the fire of 
35- to 40-caliber 12-inch guns. These pieces have a 
maximum angle of elevation of 15 degrees as mounted 
in their turrets, at which elevation their maximum 
effective range would be, say, from ten to twelve miles. 
The gun fire was directed by observation from captive 
balloons, and under the guidance of the observers, it 
would be possible, by alteration of elevation or by 
reducing the powder charge, to cover many miles of the 
German front with a destructive 12-inch shrapnel fire 

A New Altitude Record by an Army Aviator.—Using 
one of the army scout biplanes with a 90 horse-power 
motor Capt. H. L. Muller of the First Aeroplane Corps 
of the Army bettered by 2,303 feet, on October 8th, the 
record of 15,137 feet made with a gyromotored Day 
tractor by DeLloyd Thompson at Kansas City. The 
new record is 17,440 feet, while the world’s height 
record is 26,240, 
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Electricity 


Improved Electric Lighter for Gas Stove.—A patent, 
No. 1,110,490, has been issued to Leroy R. Jewett of 
Lynn, Mass., in which a valve must be moved beyond 
full open position to close the electrie cireuit for lighting 
the gas of a gas stove, the valve being returned to full 
open position for normal use, thus making sure that there 
will be sufficient gas to be lighted and at the same time 
avoiding the necessity of making the cireuit when the 
gas is cut off. 

Wireless Telephony for Moving Trains.—For many 
years, F. H. Millener, experimental engineer of the Union 
Pacific Railway, has been working on wireless telephone 
apparatus for direct communication with moving trains. 
He announces that his plans have been completed and a 
satisfactory system has been developed, whereby he is 
able to talk with a moving train a hundred miles away 
from the wireless transmitting station. Wireless stations 
are to be established at Grand Island and North Platte, 
Neb., Cheyenne and Green River, Wyo., and Ogden, 
Utah. 

Fire Fighting with Fans.—The use of electric fans by 
a fire department in putting out a blaze is surely novel. 
In Boston not long ago a fire broke out in the basement 
of a building occupied by a wholesale paint and chemical 
eonecern. The fumes and smoke became so thick that it 
was impossible for the firemen to enter the basement. 
A half dozen of the ordinary sixteen inch size electric 
fans were quickly requisitioned by the fire chief and their 
breeze directed down the stairway. As soon as the rear 
basement windows were broken to allow the escape of 
the smoke and fumes, the effect of the fans gradually 
cleared the basement, so that the firemen could work 
quickly and effectively in extinguishing the flames. 


Atmospheric Electricity over the Ocean.—A report on 
the atmospheric-electric observations made during the 
second cruise of the ‘‘Carnegie”’ is published by C. W. 
Hewlett in Terrestrial Magnetism and Atmospheric 
Electrictiy, and constitutes an important contribution 
to the study of electrical conditions at sea, as the observa- 
tions cover a period of more than two years, and were 
made on the Pacific, Atlantic, and Indian Oceans. 
Combining the results with those obtained by other 
observers, it may be stated that the potential gradient 
is of the same order of magnitude over the sea as over 
the land; the radioactivity of the air over the ocean 
areas far removed from land is small, compared to that 
found over land; while the ionization over the ocean is 
at least as large as that found over land. The specific 
conductivity of the atmosphere is found to be independ- 
ent of its radioactivity. The mean value of the specific 
conductivity given by the ‘Carnegie’ observations was 
3.07 X10 E.S. U., which is larger than the mean value 
found over land. 


New Method of Adjusting a Detector.—An English 
wireless operator is making use of a method for adjusting 
contact between crystals in the detector which he claims 
is an excellent one. In this case the contact between 
two crystals is obtained, not by hand, but by the use of 
an electromagnet which produces the pressure and can 
be given a very fine adjustment. One erystal cup is 
mounted on the base of the apparatus, and above it the 
second cup lies on the end of a short vertical slide arm, 
placed on the end of a rather long tongue or spring strip. 
Midway on the tongue is an iron armature which can be 
drawn down by an electromagnet on the base. A rough 
adjustment is made by sliding the top erystal in its 
screw slide and fixing it, then current is put on the magnet 
so as to draw down the spring blade and so adjust the 
contact between the top and bottom erystals. A rheostat 
of the sliding kind is used to give a close adjustment of 
the current. 

Air Gap Measures.—A point which is often very use- 
ful to know but at the same time difficult to find out 
by convenient means is the strength of the magnetic 
field in a dynamo or motor in the air gap between arma- 
ture and field. After a machine has been built, it is 
important to know whether this strength corresponds 
with what was given in the theoretical design. In 
order to take the strength of this field by direct measure- 
ment, Messrs. Morphy and Oschwald had the idea of 
inserting a small bore test tube into the narrow air 
gap. Inside this tube is a long armature of rod shape, 
pivoted at each end, and carrying a wire coil. A hair 
spring is mounted so as to work with it. When a current 
is sent in the pivoted coil this reacts with the lines of 
force in the air gap and causes the coil to pivot about 
to a certain angle depending on the strength of the 
magnetic field, there being a constant current sent in 
the coil. On the enlarged outer end or handle of the 
exploring rod is a mirror which turns with the coil and 
throws a spot of light on a graduated seale. This seale 
is carried on a swinging arm so as to lie some distance 
off and can be adjusted. The lamp is mounted at the 
outer end of the arm and sends the beam down upon 
the mirror, whence it is reflected upon the scale in the 
usual way. By swinging the arm around it can be 
clamped with the explorer in any part of the air gap and 
the field strength may be very quickly observed. 
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The Carothers Observatory at Houston, Texas, reports 
a new method for observing sun-spots without the aid 
of a telescope, as follows: If images of the sun be formed 
through clean-cut round holes of proper size in a darkened 
room at sufficient distance from the aperture and cast 
upon clean white paper or cardboard, sun-spots of ordi- 
nary size may be readily seen on theimage. This method 
would enable amateurs to note the progress of the spots 
across the solar disk, and if daily drawings be made the 
result would soon be a delightfully interesting record. 


In shops where it is damp or chemical fumes are present 
it is usually difficult to cause labels to stick to bottles or 
eans. An ink for use on such containers is made as fol- 
lows: shellac 20 grammes, dissolve it in a hot solution of 
borax containing 30 grammes of borax to 400 cubic 
centimeters of water, filter while hot and add a solution 
made of aniline black, 8 grammes, tannin 0.3 gramme, 
picrie acid 0.1 gramme, and ammonia 15 grammes, in 
water 10 grammes. It will be found that this ink works 
nicely and resists the usual chemical and corrosive 
fumes. 


The Influence of X-Rays on the Propagation of 
Sound.—The theoretical deductions of Boltzmann and 
Maxwell on the constitution of gases lead to certain 
conciusions respecting the rate of proportion of sound 
waves through gases. For the most part gases obey 
these theoretical laws, but oxygen presents anomalies. 
This departure from the normal behavior of gases on 
the part of oxygen was attributed by Richard to the 
neutral ionization of the gas, and consequently a syste- 
matic study has been made by Kupper on the influence 
of various ionizators on the velocity of sound in various 
gases. On submitting atmospheric air, oxygen and 
nitrogen to the action of X-rays, the velocity of sound 
propagation through those gases is greatly increased. 
The ultra-violet rays from a quartz mereury vapor lamp 
give rise, in the ease of oxygen and of mixtures contain- 
ing oxygen, to the formation of ozone and in consequence 
to a reduction in the velocity of sound. In the case of 
nitrogen and hydrogen the velocities are increased, 
although not to the same extent as when X-rays are 
employed. The rays of radium exert no appreciable 
effect, and neither do the variations produced by an 
alternating electric field. 


Gems in Ultra-Violet Light.—Recent experiments made 
with vacuum tubes and ultra-violet light bring out the 
fact that the diamond, ruby and emerald, as well as cer- 
tain minerals such as kinzigite, have surprising fluorescent 
properties. In rarefied air, certain diamonds emit a blue 
fluorescent light resembling what sulphate of quinine 
gives under the same circumstances, and in vacuo a dia- 
mond of 4 or 5 carats is stated to give a luminous effect 
which is equal to 20 candle-power. The ruby gives a fine 
red phosphorescent light, while the emerald produces a 
erimson light. It is also observed that the mineral 
kinzigite emits a yellow radiation, sometimes tinged with 
rose color. The same stones are found to glow with 
phosphorescent light when exposed to the action of 
radium. Experts are now able to make use of these 
properties of gems or other minerals in order to estimate 
the value of certain stones, for instance, the Burma ruby 
can be compared with the Siam ruby, the former being 
much more valuable. When examined by usual light it 
is hard to detect a difference between the two gems, but 
when exposed to ultra-violet light the Burma ruby 
glows with a red light like a hot coal, while the Siam 
variety remains almost black. Such a method is likely 
to prove valuable for the lapidary and also in minera- 
logical work. 

Edward J. Hall, Telephone Pioneer.—Edward J. Hall, 
vice-president of the American Telephone and Tele- 
graph Company and chairman of the Executive Com- 
mittee of the Western Union Telegraph Company, who 
died recently, was one of the pioneers of the telephone 
business. Mr. Hall was the son of Edward J. Hall, a 
Perth Amboy manufacturer, and was born March 31st, 
1853. Later the family removed to Buffalo, and the son 
graduated from the Yale Seientific School in 1873. 
Appreciating the possibilities of the telephone, Mr. Hall 
secured the right to operate in Buffalo from the parent 
Bell Company in 1878, and organized a telephone com- 
pany, of which he became vice-president and general 
manager. When, on January Ist, 1885, Theodore N. 
Vail, then general manager of the American Telephone 
Company, was developing the project to organize the 
American Telephone and Telegraph Company, he asked 
Mr. Hall to take charge of the development of the new 
system. At that time the development of long-distance 
telephone lines was still in its infancy, but Mr. Hall saw 
the possibilities in the development of this branch of the 
service and undertook to carry it out on a large scale. 
On January Ist, 1887, under Mr. Hall’s direction, the line 
from New York to Philadelphia was opened to the public. 
Mr. Hall married Louise Winne in Buffalo, who survives 
him, with two daughters and a son. His home was at 
Morristown, N. J. Mr. Hall was a director in a number 
of telephone and manufacturing enterprises and a mem- 
ber of several clubs, 
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Our Military Aeroplane Competition Called Off.— 
Owing to the failure of the competitors to submit the 
proper plans and specifications, the Government com peti- 
tion for tractor biplanes was called off on October 22nd 
Three of the eleven entrants appeared, while a fourth 
machine had been shipped from New York. The com- 
petition will probably be held at a later date. 


The Value of Aeroplanes in War.—In all of his reports 
Gen. French has laid stress upon the great service 
rendered by the aviators in ascertaining the moves of 
the enemy as soon as they start to make them. The 
reconnaissance work they have performed has been 
invaluable. According to the official statement of the 
British War Office, their aviators are covering an average 
of 2,000 miles a day. Up to September 21st they had 
flown 87,000 miles and remained 1,400 hours in the 
air. By now these figures have been doubled. A cer- 
tain French corps commander’s opinion is that a single 
aeroplane is as valuable as an entire division of 
cavalry. 

A New American Cross-country Record.—Since the 
European war began there has been no aviation news in 
the United States as far as actual flying is concerned 
We are therefore doubly pleased to be able to record 
the addition of 1400 miles to the distance across-crountry 
scored by C. Murvin Wood on August 9th of last year, 
when he flew from Hempstead, L. I., toGaithersburg, Md, 
near Washington, D. C. The new record—365 miles 
was made by W. C. Robinson, the well known Wright 
and Nieuport pilot of Grinnell, Ia. He flew from De 
Moines, Ia., to Kentland, Ind. He intended to fly direct 
to Chicago, but was driven off his course by a storm 
The flight was made in a new monoplane of Robinson 
own construction. 


Directing Gun Fire by Means of Aeroplanes.—An 
Associated Press despatch published in most of the New 
York newspapers states that the German aviators have 
been directing the artillery fire about Mons. This is 
exactly what military experts expected. It will be re- 
membered that during the Russian Japanese war the 
eminence known as ‘203 meter hill’’ was captured and 
recaptured again and again by both Russians and Japan- 
ese, finally to remain in the hands of the Japanese. The 
hill was wanted not to plant guns on it, but simpiy to 
enable a man with a telescope to direct the fire of the 
Russian battleships on Port Arthur. An aeroplane would 
now perform the same function muc! yi" » effectivel: 
and, of course, with littie or no loss ot 


Daring Raids of British Airmen.—The long-distance 
flights of leading German aviators, headed by Lieut. 
von Heidesen, to Paris, and the sudden appearance of 
their machines, from which manifestos and bombs were 
dropped, above the capital city as well as over Antwerp, 
Ostend, and Dunkirk, was offset and greatly surpassed 
in the amount of damage done by two raids made upon 
Dusseldorf and Cologne by British airmen. The first 
of these was made on September 23rd by a squadron of 
the Royal Naval Air Service consisting of five machines 
led by Lieut. C. E. Collett. In a thick mist they set 
out from Antwerp for the above mentioned places 
situated well over 100 miles within the enemy's country. 
After dropping a few bombs on Maestricht, Holland, by 
mistake, the aviators reached Dusseldorf and Cologne 
and dropped the rest. At Dusseldorf they succeeded 
in damaging a Zeppelin shed and its airship, as well as 
a machine shop near by. The aviators returned to their 
starting point unharmed. Their appearance had been 
so sudden and unexpected that they were fired upon 
scarcely at all. No such raid by a number of machines 
appears to have been made by the Germans, although 
they possess easily three times as many aeroplanes as 
the English. 

Destruction of Zeppelins by British Aviators.—The 
second raid on Dusseldorf and Cologne—the first had 
resulted in the flying of large white flags from the cathe- 
drals at Cologne, Strassburg, and other cities along the 
Rhine, as well as of bigger Red Cross flags on the hosgpi- 
tals—was made by the three machines of Lieuts. R. L. G. 
Marix, Sidney V. Sippe, and Spencer Grey, which left 
Antwerp on October 8th shortly before the bombardment 
of that city began. Lieut. Marix did the most damage 
and had a marvelous escape. The 100-mile trip across 
country was made at a height of a mile. As soon as he 
was over Dusseldorf, Lieut. Marix sighted the Zeppelin 
shed and swooped down to within 500 feet of it, dropping 
a couple of bombs at the end of the long volplane. H« 
was subjected to a heavy rifle fire and a stream of bullets 
from Maxim guns. One bullet passed through his cap 
and one of the twin control wires of his elevator was 
severed; but he managed to fly away and return to 
Antwerp. An explosion and sheet of flame right after 
he dropped the bombs appraised him that he had hit 
the shed and blown up the airship inside. It was first 
claimed this was an old Parseval, but confirmation was 
had later that one, and perhaps two, Zeppelins were 
destroyed. The other two aeroplanes came down before 
they reached home, but the pilots descended within the 
Allies’ lines, 
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»\ 
ry°Hil ’ ifter the ictory of the Marne Gen. Joffre 
| , hief of the French army, wrote thi 
ente ! l igh Conese is very full of militar 
nen Mm ernment of the Republic ma we 
he | rT f the army that it created.” 
Tour the tw mont that Germany ha been 
ihre f vard the great weight of her formidable 
IMME \ t lav we have bente back. there has 
hard Drerent ’ w hie 1 wa not closels issoclated 
itl i of the different classes of soldiers 
nip t bye ! I have seen them on duty 
I hy the onuversatie I } ‘ ept on the 
I heir bread, and 
‘ l ‘ te the world t i il t! oe Te 
wl l ‘ tte low it haphazard is the 
true wort both physical and wral, of the French 
What distinguish him above i else i his fu 
realization of the part he has to act rhe German is 
i good se ie i far as discipline s concerned, for 
this ha een dee y instilled into him; but in a certain 
Wal i} i kind of a discipline he lacks, il 
onsequ e, i iddual initiative Nothing is expected 
fh it lience We have i proof of thi evel 
moment For instance in the encounters with the 
paatre if the German officer happens to be killed, the 
mel t wl under his command, had fought cour 
ageousls surrender immediate This is not a lack 
of irkg n their part; but left to themselves thes 
Deena ad min intely demoralized and do not know 
what tod 
It i ntir different with the French tefore every 
thing else, each soidier feels himself a free citizen who 
} \ intari taken arms for the defense of those 
deas of justice a iberty which he has inherited from 
hi t For these reasous he gives to his cou 
try the full measure of his intelJigence and his courage 
From this point of view the French army is very truly 
tha i 
} He : iT s have 
ritire ipee Ther f oor, no 
peasant mmd ne society men Here absolute equality 
reigns Chine oul animates them all——the soul of the 
rldiet A little while ago some one remarked to me 
hat the (i in is a soldier by education but the 
Frenchin i soldier by nature That is perfectly 
rue I met the other day, in a cantonment near Cha 
1 i rofe of the Sorbonne, a very erudite 


lecturer, elegant and popular in Parisian Society, now 


t simple Adier of the second class, who had just tin 
ished eur ng water for the troops Here I saw this 
young savant, who was always o elegant in his appear 
nee amd manne hi ip over his ear, singing at the 
top of hi mes with his comrades a song that would 
make a igadier blush 


A few iN in the tield had transformed him, or 


rather had beer ufficient to awaken in him the mili 
tary instinet which slumbers in the depths of the heart 
of evel Frenchmat even the most cultivated and 
Perse l U I have een also some poets who had 
roken ith poetry ome diplomats, some inventors 
some priest ctnie 1etor ' animated with the same 
high spirit | having forgotten their past positions to 
tn e¢ " ‘ soldier i handling guns, pick 
es, and the pots and pans of the army kitchen as if 
wy had ne r done anything else This fraternity 
this comradeship, doe not exist « vy between equal 
This fact immediately strikes everyone who comes into 
the French lines The subordinates accept their supe 
rior wiiling because there is no social hierarchy ; there 
is only a hierarchy of competence From this it is 


easily understood how authority can be reconciled with 


the most cordial comradeship; all are friends without 
llowing discipline to suffer in the least We know 
that this is not the ce: in the German army The 





German officer belongs to a superior caste, which in no 
circumstances whatever can mingle with the common 
soldiers With us a lieutenant or a captain is per 
fect! wil to sleep on the straw by the side of his 

w nd he will not refuse to drink a few swallows of 


from the gourd of a simple trooper. On 


lieutenant considers him 


touch of one of the men 


hand, a Prussian 


elf dishonored by the mere 


mmand, whom he often treats as if he 


were a let evoid of dignity, and indeed he often 
give ! kick or a slay 

I saw the other day in a railroad station a German 
captain, who wa a prisoner, demanding some water 
from tl French sergeant in charge of him. The latter 
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Traits of the French Soldier 


handed him his cup, which he had previously rinsed with 


the greatest care The officer threw away the water 


in disgust Such behavior greatly concerned this good 


sergeant, who thought he had done the proper thing 
But a French general who was there had seen the 
occurrence, He approached the sergeant, and slapping 
him on the shoulder, “It is very warm,” he said = 
should like to have a drink.” Meanwhile he looked 


fixedly at the Bavarian officer, who reddened as the 


general slowly emptied the tin cup. I call attention to 
witnesses, and 


different 


this trait, because I was one of the few 


because it is characteristic of the very ways 
in which the officers of the two armies treat their men 
Moreove sa 


rule, such haughty manners is 


French 


general 


of no avail in the presence of the trooper 


Their proud behavior, their arrogant attitude, and their 
contemptuous words miss their aim. 

after an engagement with a German 
lieutenant 


A few days ago, 
young German 
monocle As he started back toward the 


thinking that the soldier was 


patrol, a zouave captured a 
wearing a 
lines the officer 


him, and did not keep a respectful 


French 
walking too close to 
distance, moved away with no attempt to disguise his 
But the zouave was so little intimidated 
said “Too bad for 
Then he 


all his equipment, crowning his head with his porringer 


repugnance 


that he mademoiselle; wait a 


minute made him carry his knapsack and 


amelle) It was a somewhat crude joke, for which 
the zouave was reprimanded; but this proves at least 
little the knows 
mentality of the French soldier. 


We have just 


how German officer regarding the 
sport All 
have that 

in plowed-up fields, with knapsack on 
André (André is the athletic 


have done better. It is 


colossal 


accomplished a 


world’s records been smashed, and notably 


of the 200 meters 
the back I believe that 


champion of 1914) could not 


ifter having accomplished this remarkable perform 
ance that I received in my left arm an impertinent 
bullet We were charging at full speed, regardless of 
the shells which were whistling their funny little tunes 


if it 


tavarians who were 


around our heads, and we would have succeeded 


had not been for those devils of 
with the energy of desperation 
at the point of my bayonet when a 


Carried 


keeping their ground 


I already held one 
sudden blow made me lose hold of my gun. 
away by the impetus I had time, before I fell, to deliver 
t formidable ‘direct from the right’ upon the corner 
of the jaw of a tall imbecile who seemed to be laughing 
Then I kind of lost the notion of things. 


fellow of the 


at me 
| cume to in the arms of a giant, a 


chorister section of the opera, who had picked me 


up and carried me in the ambulance, while he was 


formidable voice ‘Arrachons Guillaume 
William 
you are a musician you might know that this is from 
W illiam Tell.’ We 
who used to sing in Lyons; he spends all the morning 
pardon, I mean our 
right, but his voice is enough out 


howling in a 


fers’ (let us tear from his chains) As 


“SOS 


the opera of have here a basso 


in taking care of our poniards 
bayonets He is all 
of pitch to put in flight a whole regiment of the Paris- 
Amen. spirits are good. 


ian guards You see that my 


I desire only one thing, and it is to get well as soon 
as possible to begin again fighting the enemy.’ 

The cavalryman loves his horse as much as the artil- 
eryman loves his cannon. In the battle of Epernay 
a battery of 75 was suddenly surrounded by a German 
division. After a desperate resistance our chief judged 
back. The artillerymen 
with them the breech of their 


had to abandon with cries 


it necessary to call his men 


carried away (culasse) 


cannons, Which later on they 


of rage, for all the horses had been killed. They wanted 


a revenge and they did not have to wait very long 
to get it. That very evening, during a charge with 


the bayonet, we saw the four pieces of 75 which had 


been put together in a farm under cover of a barn, 


and were guarded by a dozen or so of German soldiers. 


We did not lose time in deciding what to do. Fifteen 
artillerymen swore that they would take their can- 
nons back When night came these men crawled un 


the intrenchment of the and 
reached the spot where the Germans had placed our 
Two of the artillerymen sprang on the sentries 
of watching the farm; taken by surprise. 
they were killed, without 
having time to utter a cry. At midnight the fifteen 
men returned to the camp with our precious 75 

The French aviators do not seek publicity, they do 


seen through enemy, 
pieces, 
in charge 


according to our plan, 


not try to attract upon themselves the attention of the 


civilians by such inglorious feats as to throw bombs 
on open towns and kill the women and children. 


However, the avion is the king of the modern battles. 


By Aide-de-Camp Xavier Sager, Special Correspondent of the ScientiF1c AMERICAN at the Front 


It is with its invaluable help that we have been able 
to win all our victories. Of course at the beginning we 

Germany had organized her 
The 
aviators were more numerous than we had supposed, 


were somewhat surprised 
nerial fleet in such a marvelous and quiet way. 


On our side we utilized, without delay, our army of the 
air, and ina short while it rendered exceptional services 
It has played a decisive part in the 
battle of the Marne, and every day we find it to be an 
an indispensable help to the march 


to our ¢tat major 


invaluable auxiliary 
of our armies. Every day we witness some magnificent 
and thrilling feats upon the part of the aviators. For 
instance, the sang-froid of this lieutenant whose motor 
stopped working when he was just reaching the camp 
of the enemy. He would not fall to his death without 
having accomplished his mission, and putting his ma- 
chine to volplane he threw his projectile with perfect 
There is nothing in ancient history which 
surpasses or Imagine the 
cold heroism of this man, sitting up there in the clouds, 
almost immobile in his darting machine. And this man 
is able to tell himself quietly: “If I see an avion enemy 
His hand was as steady as 


accuracy. 


even equals such courage. 


I dash straight upon it.” 
his heart and his eye clear, his only care was to make 
his voluntary death bring the maximum of service to 
his country. 
The hatred 
armies is 
the horrible picture which I saw one evening in a vil- 
we entered one 


two fighting 
memory 


which exists between the 


ferocious. I cannot keep from my 


lage. After having repulsed the enemy 
of the abandoned houses. In a narrow corridor I saw 
two soldiers, one French and the other German; both 
had pierced each other at the with their 
bayonets. They had met face to face in this dark hall, 
and with the same action they had impaled each other. 
Death had taken them there, both standing up impris- 
oned of the narrow passage, 
united by the thrust that had killed them. 

To finish, I wish to relate the story of this brave 
French officer, who in a sharp fight discovered a Prus- 
The two men 
walked 


“Shoot,” 


same time 


between the two walls 


sian officer hidden behind a locomotive. 
looked at each other, and with one accord they 
fifteen steps away and took position for a duel. 
Frenchman. The German obeyed, but missed 
The Frenchman then lifted his arm, and his 


said the 
his aim 

adversary fell pierced with a bullet. 

that even our enemy cannot deny 
Indeed, the fault of 
our troops is an When riding 
through the forests our cavalry even refuse to deaden 


I believe sincerely 
the value of the French soldier. 
excess of courage. 
the noise of the horses’ hoofs by riding on the grassy 
side of the road. They laugh, they gallop. 

This war is a war of a new kind, where the events 


sing, they 
succeed each other with a great unexampled rapidity— 
it is the effort of whole nations. 

Oh! The dash of our men rushing to the fight! The 
magnificent determination of those who, each day, go 
to fill up the gaps; the heroism of the families bearing 
their anguish and mourning their dead. 

Those men are the flower of France, who scorn all 
danger, and who rush toward death for the honor of 
the flag and of the country. 


Progress of Agricultural Education in America 
URING the past ten years the number of students 
taking the full four-year course in agriculture in 

from 

The number of 


American agricultural colleges has increased 


about 2,500 to 12,500, or 500 per cent. 


white students registered in short or special courses 


has doubled in the 
11,000 


same period, amounting now to 


1910 the yearly number of grad- 
uates ir 1,384, 


und the number receiving advanced degrees from 74 to 


about Since 


agriculttre has increased from TOS to 


164. The aggregate revenues of the land-grant colleges 
have about tripled, while those of the experiment sta- 
tions have more than tripled. The men on the staffs of 
the experiment stations have increased from about 750 
1,600, and the number of those doing no teach 
An especially notable development 


to about 
ing from 375 to 925. 
of the last decade has been the growth of agricultural 
instruction in 1908 very few 
secondary schools gave such instruction, while at pres- 


secondary schools. In 


ent over 2,000 do so. Remarkable progress is also to 
be noted in agricultural extension work, outside of that 
carried on in farmers’ institutes. There are now 1,300 
men employed as state, district and country agents, and 
The operations of the 
this class of 

figures are quoted from a_ recent 
C. True, director of the United States 
Stations. 


as boys’ and girls’ club workers. 


Smith-Lever Act will greatly increase 
work. The 
address by Dr. A. 


Office of Experiment 


above 
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By William Nelson Taft 


Saving $10,000 a Day in the Navy 


Frugal Methods Inaugurated by Secretary Daniels 











How the 


Y careful business management and attention to 
details in administration the Navy Department 
suved the Governmeut of the United States $3,156,677 
in the fiscal year which ended June 30th, 1914. In 
other words the Department has saved a trifle over 
$10,000 for each of the 310 working days comprised 


The books of the Navy De 
partment for the first fiscal year of the Daniels admin- 


within the official year! 

istration show the following clear savings: 

$1,107. 860 
795,394 
500,000 
300,000 
150,000 
148,425 
75,000 
50,000 


Projectiles 
Battleship No. 39 ai ilinkclrbrace 
Food, clothing, and other supplies 


Scrap metal (except copper) 
Copper reclaimed 
Requisitions 

Colliers with fleet 


Transportation of men and materials 


Channel at Mare Island, Cal 35,000 
Total eke ionenews $3,156,677 
Government officials have but a single answer for 


this phenon enal reduction in the running expenses of 
the Navy 

Competition was responsible for the cuts in the 
Jectile bids; competition saved the Government nearly 
$800,000 on the cost of 
the 
Navy by a 


Department-——‘Competition.” 


pro- 


competition 
reduced feeding clothing the 
the half-million. Competition, in 
short, saved the Government $10,000 a day! 

Shortly after taking 
Daniels was convinced 


the 


a single battleship; 


cost of and men of 


clean 


the Navy 
was being 

He 
his finger on the exact 


office Secretary of 
that the Government 
mulcted by 


hot 


bidders for naval supplies. was 


able at the moment to put 
spot where the loss occurred, but a little quiet investi- 
gation that the 


nothing 


assured him so-called “competition” 


among bidders which 


the 


farce 
witness. In 
explaining the situation as he found it, the Secretary 
of the Navy said 


was more than a 


Government paid a good price to 


“Theoretically, in conformity with. an Act of Con- 
£ress, the Department advertises generally for bids on 
armor-plate. Theoretically, the information that the 
Department wishes a large quantity of armor-plate 
is spread broadcast the length and breadth of the 
land in order that every manufacturer may bid. Theo 


retically, no competitor is allowed to bid who is en- 


scrap iron at the Philadelphia Navy 


Economy in the Navy Department. 


gaged in any combination to keep up prices. 
bids are received they are opened, and it is, I 


Yard is segregated 


and piled, so as to get the be 


When the 


believe 


the general impression that the lowest bidder in what 


has been an 
contract. 
“Now let 


of the 


used on the new battleship “Pennsylvania,” 


open 


us see what 


contracts 


contest receives the award of the 


was actually done in the case 
for 8,000 tons of armor-plate to be 


which will 


cost the Government in the neighborhood of $3,500,000 


“The 


advertisement 


for this contract actually ap 


peared in one notice, an inch long, in the Philadelphia 


Item The 
furnishing 
Navy 


advertisement 
armor 
Department at noon, February 18th.’ 


for 
received at the 
No hint of 


read ‘Sealed proposals 


for will be 


vessels 


the amount or quality of plate desired was given and 


bids 


Steel 


were 


received 
Company, 


the 
Company, 


Carnegie 
the 


from three plants 


the Midvale Steel and 


Bethlehem Steel Company. 


“Each of these bids was accompanied by the usual! 


affidavits, required by 


pany 


submitting the bid 


that the com 


combination 


Act 


of Congress, 


was not in with 


any other company, and that there had been no collu 


sion in the determination of the prices named 


“It would be natural to suppose that the lowest bid 


would 
On 


der 


case, 


receive 


the theory 


be encouraged 
ments, the contract was arbitrarily divided among them 


the 
must 


But 
three companies 


award. such was not 


that all 
their 


the 


to maintain armor-piate depart 


at the price bid by the lowest firm! 


“This has 


Department, and can hardly 


ment to any 


the lowest possible price. 


long 


one of 


the 
induce 


been the established custom of 


be said to be an 
the competing companies to bid 


Under the circumstances, I 


am surprised at the moderation of the bids, because I 


do not see that anything but modesty or the fear of a 


Congressional 


their lowest price at, say, 


investigation kept them from putting 


$700 a ton. 


“This practice was not confined to armor-plate, by 


any means. I have met it in practically every field 
of contract bids. Probably the most striking instance 


was when 


I examined bids for two complete conning 


towers, submitted by the Midvale and Bethlehem Steel 


Companies and accompanied by the usual affidavits that 


the companies 
this fact, and 
posed to have 


combination. Despite 
that they 


independent sets of figures, 


were not in 
the 


worked on 


any 


collateral one were sup 


st 


possible pri ! purchase! 
the two companies had arrived at precisely the same 
bid of $43,062!" 

It was consideration of these facts that led Secre 
tary Daniels widely to advertise for special treatment 
steel plates for Battleship 39 (as yet unnamed}, and 
the contract was finally awarded to the Carbon Steel 
Company of Pittsburgh, which bid for 5,900 tons at 


$187.04 a ton 

The last previous purchase of similar material was 
made in December, 1910, when 1,600 tons were bought 
from the Carnegie Steel Company at $294.05 a ton. 


The saving on the “Battleship 39" contract, therefore, 


umounted to $106.99 a ton, or about 36 per cent of the 


previous price, with a total saving of $378,261 
After for the 


the same battleship and again receiving three identical 


advertising bids on armor-plate for 


estimates, Secretary Daniels requested a conference 


with the representatives of the three big steel companies 
“with a view to learning by what process of mental 
telepathy they had arrived at the identical figures in 


their bids.’ 


After this conference the Secretary of the Navy said: 


‘The identical bids of the three great steel companie 
speak more eloquently than any explanations which 
may be offered. They prove conclusively that ‘comyx 
tition’ for this enormous amount of Government busi 


ness is a farce.” The three bids were ordered thrown 


out and the contract was re-advertised 


Upon receipt of the new figures it was found that 
the Midvale Steel Company had cut its original price 
$14 a ton on all classes of armor, and the entire con 
tract was awarded to this company at a saving to the 


Government of $111,875 


the for 
to the Cyclops 
England, saved the 
bid of the British 

$169,368 and $160,272 bid by the 


turbine rotary drums 


Works 


SLO SAG 


Letting the contract for 


“Battleship 30” Steel and Lron 
of Sheffield, 
The 


as against 


Crovernment 


was only 857.456 
American 


item 


more firm 


companies—a saving of 65 per cent on this single 


But even greater than all the economy practised with 


regard to the construction of “Battleship 50° was the 
saving effected in connection with the award of con 
tracts for projectiles to be used by the Navy during 
the present yveur By enforcing free and open com 


shells, the 


petition with respect to contracts for these 


(Concluded on page v4 


— 


; 
7 
ee. 
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The Campaign in France. 

THE capture of Antwerp freed for the Germans the 
| army of Gen. von Beseler that had been engaged in 
this attack, and enabled them to undertake the next 
step of their campaigi The assauits against the lines 
of the Allies at Roye, Lassigny, and Rheims had shown 
that further attacks on the center would have little 
chanee of succes Accordingly, they made their effort 
on the northern flank, where neither side yet had suffi 
clent troops to occupy continuous fortified lines. 

The Germans followed close behind the fleeing Bel 
ginus, but seem to have sent part of the Antwerp army 
to reinforce that of Gen. von Boehm at Lille In the 
effort to render aid to the Belgians, the British sent 
troops from France toward Ostend and were unpre- 
pared when the German blow fe The attack was 
expected along the coast from Ostend, but the main Ger 
man advance wos made from Lille. The British resist 
ance was overcome and their line was forced back, as 
given in one report, to a point between Hazebrouck and 
St. Omer 

The French live held firm at Arras and the British- 
Belgian force held back the Germans on the east at 
the Yser River When reinforcements enabled the 
British to check the German columns near St. Omer, the 
latter found themselves threatened on three sides and 
had to beat a hasty retreat. In following up this move 
the British recaptured Estaires and Armentieres and 
forced the Germans back to Lille This thirty-mile 
advance and retreat had left the lines with little change 
in-thetr relative positions 

The great German campaign for the capture of Dun 
kirk had failed, though, and the Allies had shown their 
fighting ability under adverse circumstances, The re 


sult conld not but be of considerable encouragement to 


them, expecially so since the forces in this field were re 
serves and volunteers whose conduct under fire was 
until then untested 

rhe Allies are still fighting, not so much to win, as 


to keep from getting badly beaten in these first days 


of the wat Their full strength cannot be developed 
next , » they are well satisfied with an 

en brenk al So much have the Prussian suc 
At a in 1866 and against France in 

f i ! iilitary men of all countries that 


the whole strategy of the Allies has been directed to 
avoiding a knockout blow in the first rounds If they 
ean force the combat to settle down to a question of 
endurance, there can be but one outcome. In the be 
ginning Germany's well-trained and well-equipped men 
can outfight largely superior numbers of their opponents 
But before August comes again the Allies will be able 
to outelass them not only in numbers, but also in arma 
ment, ammunition amd the accessories that add so 
largely to the fighting power of troops 

By the addition of the small remainder of the Belgian 
irmy and by the arrival of a new volunteer army from 
Mngiand the Allies have been able to strengthen their 
northern flank. Their entrenched line now extends to 
the North Sea nea,» Nieuport at the mouth of the Lys 
River For 360 miles, from the coast to the Vosges 
Mountains at St. Die, the two forces oppose each other 
aiong lines strengthened by firing trenches, bombproof 
shelters. redoubts, and every form of earthwork. Any 


frontal 


assaults will be driven back with enormous 
loss unless the fire of the defenders can be prevented. 
Yet these are the tactics that are apparently going to 
determine the outcome of the great battle in France. 

The main weight of the German attacks has fallen 
in twe places. In the north their move against Dunkirk 
seems to have been defeated, but in the south their at- 
tacks on the forts of the Meuse continue with increased 
energy The French claim that these have been re 
pulsed, but the success of the Germans in maintaining 
their advanced position at St. Mihiel indicates that they 
have achieved some other successes in this region. 

Meanwhile the French are making a slow advance 
from the south that is bringing the German line into a 
dangerous position. By occupying Apremont, due east 
of St. Mthiel, and Pagny, farther to the east on the 
Moselle River, the French have advanced to within ten 
miles of the German line of communications. This ten 
miles, though, includes the barrier of the German en 
trenched line; much hard fighting will be required be- 
fore the supremacy in this field is settled. 

Tactics of Frontal Assaults. 

This is the first war in the world’s history in which 
assanits on entrenched positions have had to be carried 
out ever stich a frontage, and the necessity of such 
tactics has largely increased the importance of artil 


lery Se great has been the improvement in this arm 
that a battery can put out of action any troops in open 
ground on which it can deliver fire. The defense 
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against this arm must come either from concealment 
or from silencing the enemy’s fire 

When an attack against the enemy’s line is planned 
every preparation must be made before the troops are 
moved. By aerial reconnaissance the hostile artillery 
and the dispositions of the enemy’s forces are located 
Then the troops for the assaulting columns and the 
guns for their support are moved by night to positions 
opposite the point of attack. Every provision must be 
made to conceal the move from the enemy's scouts and 
to keep the new troops under cover all of the succeed 
ing day. 

Meanwhile the officers reconnoiter the fields over 
which they are to make the advance. During the suc 
ceeding night the assaulting columns move to their posi 
tions and the guns are trained, some on the enemy's 
artillery and some on the infantry trenches The col 
umns then start the advance At the first sign of dis 
covery by the enemy of the approaching attack the artil 
lery lets loose its storm of shrapnel in the effort to crip- 
ple the opposing guns and to force the hostile infantry 
to keep under shelter. Under this protection the in 
fantry advances until the leading line is within 400 
yards, a quarter of a mile, of the trenches. 

Their own field guns must then change their fire to 
some target other than the trenches for fear of shoot 
ing up their own men. The assailants consequently 
are dependent upon their own efforts for the further 
prosecution of their attack, and to accomplish this it is 
essential that the opponents be prevented from deliver 
ing an unopposed rifle fire. This is accomplished by 
allowing only half of the charging line to advance at 
atime. While one half keeps up the rifle fire that keeps 
the enemy from manning his parapets in full force, the 
other half rises and rushes forward thirty to fifty yards. 
In this way by successive partial advances by rushes, 
the line is worked up close to the enemy's trenches. 
But here the wire entanglements and other obstacles 
are encountered, and costly delay ensues while they are 
being removed. This accomplished, the line moves for- 
ward again until the enemy's defenses are reached, and 
the question is settled by hand to hand fighting with 
the bayonet 

More often the assault is checked before it reaches 
its object. Then the men take advantage of any slight 
depression and dig for all that they are worth. Twenty 
minutes’ work will give them protection from rifle fire, 
while an hour’s digging will give a deep narrow trench 
furnishing shelter from shrapnel fire. In this case the 
trenchwork is continued throughout the night, and also 
during the succeeding days until the advanced position 
thus gained is strongly defended 

In case the ground gained cannot be held the retreat 
is carried out similarly to the advance, one half firing 
while the other retires. The artillery in this case also 
renders valuable service in protecting its own side from 
the great losses that they would suffer if subjected to 
the unencumbered fire of the enemy’s field guns 

The Russian Campaign. 

In the campaign in Russia the fighting along the 
East Prussian boundary has come almost to a standstill 
during the week. The Russian attacks pushed the Ger 
mans back to Lyck in Prussia and Wirballen in Russia, 
but here the German defense stiffened and has held 
the Russians back. It is probable that the Russian at 
tacks have also been weakened by the necessity of 
rushing troops to the south for the defense of Warsaw. 

In the campaign in Poland the Germans accomplished 
their two great strategic objects of relieving pressure 
on the sorely-tried Austrian forces and of carrying the 
war into the enemy’s country. The momentum of their 
advance carried them up to the gates of Warsaw. Re 
pulsed here, they recoiled upon their forces to the rear 
just as a stretched rubber band will draw back to 
normal shape 

This is a quality of military operations as of many 
other forms of activity. An aggressive policy adds the 
energy of motion to the inherent strength, or potential 
energy, of the actual numbers. The Commentaries of 
Napoleon aptly express this in the werds, “The strength 
of an army, like power in mechanics, is estimated by 
multiplying the mass by the rapidity; a rapid march 
augments the morale of an army, and increases all the 
But if the active move be checked 


chances of victory.’ 
this advantage passes and the ordinary factors of num- 
bers, equipment, and training determine the superiority. 

The recoil from the attack on Warsaw has carried 
the Germans back thirty miles, but in the south they 
have maintained their advanced position and are dis- 
puting with the Russians the possession of the cross- 
ings of the Vistula River in its upper stretches near 
the Galician border. This is where they join with the 
Austrians, and it is by attacks in combined strength on 
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this part of the Russian line that they hope to break 
through and to force the further retirement of the Rus- 
sian forces in Galicia. 

The Austrians have followed closely behind the re- 
treating Russians and have shown an energy that gives 
proof of the important gain secured by the German co- 
operation. Ty the reverses in the north the Russians 
have been forced to call in their cavalry divisions from 
Hungary and to concentrate every effort on holding 
the positions along the Vistula and San rivers while 
waiting for further reinforcements to reach the front. 

In the control, supply, and reinforcement of their 
lines the Russians have a considerable advantage. In 
their rear they have the five undamaged railways in 
Russia and the three repaired lines in Galicia. Both 
the Germans and Austrians have advanced over dis- 
tricts in which the railways have been recently de- 
stroyed. They cannot yet be fully repaired, while the 
continual rains make the country roads almost im- 
passable. Russian mud bids fair to defeat the German 
invasion, as it did that of its noted predecessor, the 
great campaign of Napoleon against Moscow in 1812. 


Rasmussen’s Exploration in Northern 
Greenland 


i ETAILS of the remarkable crossing of Greenland 
ie Knud Rasmussen and P. Freuchen in 1912 have 
been slow in reaching the world, but it has been evi- 
dent since the first announcement of this feat that it 
was in many ways unique in the history of polar 
exploration. The explorers left the Eskimo trading- 
station “Thule.” near Cape York, April 5th, 1912, for 
the eastern coast. On the outward journey they sledged 
650 miles over the inland ice in 165144 hours, while on 
the return journey a distance of 530 miles was covered 
in 175% hours. Of the fifty-four dogs with which the 
travelers started, twenty were brought back. It is now 
learned that another somewhat similar expedition was 
earried out in 1915, and that the station “Thule” is 
henceforth to be the base of extensive explorations in 
northern Greenland, thanks to funds provided for this 
purpose by a Danish manufacturer named Olsson. It 
is also reported that Rasmussen will undertake a north 
polar expedition next summer. In co-operation with the 
geologist of the American Crocker Land Expedition, 
Which has its base in Etah, Greenland, Rasmussen 
recently made a study of an immense iron meteorite, 
found at Cape Melville by Eskimos, and has taken steps 


to have it transported to Copenhagen. 


The Current Supplement 


> the front page of the current ScrenTiFic AMERI 
CAN SUPPLEMENT, No. 2026, for October 31st, is a 
striking picture of one of the great salmon which are 
caught in such immense numvers on the west coast of 
our continent Comparatively few people realize the 
magnitude of the salmon canning industry, and the 
story that accompanies this illustration will be new to 
readers in many parts of the country. Who knows 
what life is? This is a question that is being asked by 
scientists, and their investigations and discussions are 
interesting the world. The article on the Principles of 
Biochemistry is a contribution in this direction. The 
Value of Radium in Surgery is a statement by a lead 
ing surgeon of actual results, a sane, authoritative 
valuation without a trace of visionary sensationalism, 
und an informative article that will be appreciated by 
all. The Nodon Electrical Process for the Preservation 
of Wood is something that should vitally interest every 
user of that material, as it describes what is claimed 
to be a perfect process, that can be worked rapidly and 
cheaply. The valuable article on the Metallurgy of 
Iron is concluded, as is also the interesting description 
of the application of the Gyroscope to do the work of 
the compass, and other wonderful applications. There 
is also in this issue a wide assortment of articles to 
meet the taste and interest of all classes of readers. 


A Woman Explorer in Arabia 

A DARING exploit carried out early this year was Miss 
4 AGertrude Lowthian Bell’s journey from Damascus 
to Hail, the Shammar capital, in the heart of Arabia, 
a place which had not previously been visited by any 
European since Baron Nolde was there in 1893. From 
Hail Miss Bell traveled north to Bagdad, and thence 
across the Syrian desert back to Damascus, after a 
journey of four and one half months. The principal 
investigations carried on during the journey were 
archeological. Miss Bell will describe her experiences 
before the Royal Geographical Society, in London, 
December 7th. 
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Currespondence 


[The editors are not responsible for statements made 


in the correspondence column, Anonymous communt- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.) 


Cost of Establishing an Aniline Dyestuff 
Industry 
To the Editor of the ScreNTIFIC AMERICAN: 

The quotation of a statement made by Dr. Hesse, 
which is given on page 302 of your issue of October 
10th, in an article on “Coal Tar Dyes,” contains a some- 
what misleading misprint. The initial outlay involved 
in the establishment of an aniline dyestuff industry, is 
estimated, on Dr. Hesse’s authority, at $50,000,000. As 
a matter of fact, Dr. Hesse’s statement published in 
Metallurgical and Chemical Engineering is that the 
initial lump gross outlay for this purpose would be not 
less than $5,000,000 actual cash. ALFRED J. LOTKA, 
New York. General Chemical Company. 


Scarcity of Potash Salts. 
To the Editor of the ScieNTIFIC AMERICAN: 

Noting the statements made concerning the scarcity 
of potash salts in this country owing to the cutting off 
of the supply from Germany, I wish to call attention 
to the possibility of a small supply in connection with 
our beet sugar industry. 

In European countries the so-called “vinasse” from 
the stills used in treating beet-sugar molasses is 
treated in such a way as to obtain about ten pounds of 
crude potash salts to the one hundred pounds of 
molasses entering the still. These crude materials 
average from 40 to 70 per cent of potash salts. 

It would seem that if the price of potash continues 
to rise, the production of potash salts from the beet 
sugar refuse in this country might be profitably 
carried on W. B. Harper. 

Montgomery, Ala. 


Interesting Shop Kinks 
lo the Editor of the ScreNTIFIC AMERICAN: 

The following might be good to know by many of the 
readers of your journal. 

Among my jobs as machinist once was one of repair- 
ing a leaky boiler. In the boiler were about 700 copper 
After having spent about 
four successless hours in order to get out one of the flues 


flues of % inch diameter. 


that had to be replaced with a new one, to me came the 
idea of threading one end of the flue with a tap, large 
enough to make a sufficient hold for a bolt or screw, but 
not so large as to cut through the copper flue. When I 
had the bolt or serew in the one end of the flue, I un- 
loosened the other end of the flue, put a steel rod through 
the flue, hit the rod with a hammer, and it took only 
about a minute to get each of the other faulty flues out 
of the boiler in my new way of doing it. 

Once I was reaming out a new wristpin lining for an 
air compressor. The reamer was 2% inches in diam 
eter, but it was just a trifle too small for making the 
bore in the lining large enough, so I took a strip of thin 
copper, such as are used as fuses connected with cables 
or bars, transmitting electric currents. First I used a 
strip of the copper, wide enough to cover three of the 
teeths of the reamer, and let it follow the reamer 
through the bore, but still the hole was too small. After 
using another copper strip, covering four of the reamer’s 
teeth, | got a perfect fit for the wristpin. 

New York. G. H. ANDER. 


Our Foreign Possibilities 
To the Editor of the SctentTiric AMERICAN: 

There are many things to be done before the United 
States can permanently secure a foothold in foreign 
markets. Some of these things have been done. Through 
the aid of the National Foreign Trade Council our ship- 
ping laws have been revised, so that it is economically 
possible to operate ships under the American flag. The 
bars which have obstructed American shipping are not 
yet entirely removed, but we have made great progress. 
National insurance of the hull and eargo is now an 
accomplished fact. Next, and of the greatest impor- 
tance, is that the Sherman Law should be so amended 
as to exempt export trade. This law was framed, and 
is enforced, to protect and care for the welfare of 
American people. The intent of the law is plainly in 
the interests of the small manufacturer, yet as applied 
to export trade it seriously interferes with the small 
manufacturers’ opportunity, and nobody wants to pur- 
stile any policy in business to-day where there is even a 
suspicion of infringement of the Sherman Law. 

The one sure way to develop export trade is to send 
the best men into foreign countries. Those men should 
be equipped with a knowledge of the subject and with 
the lowest prices at which the goods can be sold. It is 
beating the air to try to get our full measure of foreign 
Nusiness through agents, through catalogues, or through 
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correspondence. The value of the business depends 
upon the value of the man sent to get it, and here is 
where the small manufacturer is placed at a disadvan- 
tage. He cannot afford it, yet the Sherman Law is 
supposed to be his helper. 

Combinations of manufacturers are permitted in most 
of the large foreign countries. They get together and 
are even patronized by the Government in their efforts 
to sell goods abroad. Place the American manufac- 
turers in the same position, or in a position even 
approaching it, and they will establish themselves. 

Foreigners in general look upon America as the most 
advanced of all countries, the home of inventions, and 
their ears are open when approached by competent 
experts who know their business. Good men will see to 
it that the foreigner is asked to buy from us, and at 
the same time he should be asked what he has to sell 
the American manufacturer, because through recipro- 
cative trade the foreigner will be able to pay his bills. 

The next important point is to establish banking 
facilities by means of which goods purchased in foreign 
countries may be paid for by drafts on New York or 
other American banks. All other conditions are those 
that are common to any business house seeking business 
anywhere in the world. W. L. SAUNDERS, 


New York. Ingersoll-Rand Company. 


Violation of Neutrality Foretold 
To the Editor of the Screntiric AMERICAN: 

In your issue of the 12th of September you stated in 
your editorial the following: “ . . . Nothing that 
Count von Bernstorff or any other apologist of the Ger 
man breach of good faith may say, can make the 
American people think that Germany believed France 
was intending to do that which she herself has done 
(i. e., violated the neutrality of Belgium).” 

On page 148 of John L. Stoddard’s Lectures (189s) 
on Belgium, I accidentally came cross the following the 
other day: 

“It is well understood that this neutrality has been 
guaranteed by England, France, Russia, Prussia, and 
Austria; yet from a military standpoint, it is also clear 
that the powerful armies likely to be organized upon 
its borders, in case of war, would be compelled to enter 
in order to secure a position in which to attack each 
other. . . . Still, notwithstanding the well-known 
views of Engiand on this subject, and the policy she 
would be likely to pursue to maintain Belgian neutral 
ity, I recently heard a distinguished European diplomat 
(German?) say that if war should break out between 
France and Germany, the neutrality of neither Belgium 
nor Switzerland would be respected by either of the 
contending forces; that the violation of neutral rights 
would be absolutely required by the necessities of the 
situation; and that the contending armies would un- 
doubtedly be obliged to pass through one or both of the 
neutral countries, or possibly even to fight on their 
soil, and Switzerland is fortunate through intervention 
of Italy.” 

Even in this far-off integral portion of Uncle Sam we 
ure taking a lively interest in the outcome of this 
gigantic war, and ere this will reach you, probably in 
two weeks’ time, it is sincerely hoped that Unele Sam 
would be successful in arranging for peace, so that the 
millions of young men now on the battle field, in the 
armies of each of the powerful contending powers, may 
be spared the awful doom awaiting them all should this 
war continue for a year, or even months. 

KAOAOKALANI. 

Wailuku, Maui County, Ter. Hawaii. 


The Revocation of Patents Owned by 
Belligerents 
To the Editor of the ScleNTIFIC AMERICAN: 

London cables have informed us lately that England 
has instituted a boycott against anything made in Ger 
many and that England had declared war against Ger 
many because it had guaranteed the autonomy of 
Belgium. Inasmuch as the understanding of both 
Triple Alliance and Triple Entente stipulates that if 
one of the three was invaded by a foreign foe, the other 
two should come to its assistance, so England was in 
the same position as Italy, and if both of those coun- 
tries had remained neutral, a great deal of the present 
carnage in: Europe would have been avoided. 

If England had joined with Germany, as requested. 
to induce France to remain also neutral, it is more than 
likely that there would have been no war at all. Eng- 
land’s claim that its honor required that it go to war 
because it had guaranteed Belgian autonomy, is a sub- 
terfuge viewed by her past. Simply by the law of force 
on account of its largest navy, she took Egypt, the 
Transvaal, Orange Free State, Gibraltar, Cyprus, and 
India; then she bombarded Alexandria in 1882 and 
Copenhagen in 1807. Her guarantee did not bother her 
when she canceled thousands of her guarantees in can- 
celing German and Austrian patents. Belgium was 
guaranteed by Germany full autonomy; was told that 

rermany only asked for passage, and Belgium had 


already allowed French aeroplanes to reach the German 
border for reconnaissance, and military aeroplanes are 
as much instruments of war as are cannon. 

England, Japan, and the United States have guaran- 
teed the autonomy of China. The Japs are landing, 
daily, troops in China, and it appears that England 
offers no protest. 
England of the many thousands of German and Aus 
trian patents, after the inventors had fully disclosed 
their inventions to England in good faith, is the crime 
of the age against the genius of a great people 

Notices in the press would indicate that France, and 
even Canada, expect to follow England's suit and de 
clare German patents invalid, and in my epinion your 
most influential publication should vigerously oppose 
such procedures. Inventions are for the benefit of man- 
kind in general, not for any one single country. If an 
invention pertaining to instruments of war were can 
celed, there might be some excuse for that, but not for 


In my opinion, the cancellation by 


the cancellation of all patents, and each patent issued 
by any government implies the guarantee by that gov 
ernment, in return for the disclosure of the invention, 
the full protection and guarantee of the issuing gov 
ernment. WILLIAM EXpENBORN 
New Orleans, La. 


Technical Writing by Non-technica! Men 
To the Editor of the Screntiric AMERICAN: 

Perhaps a few additional facts may clear up the 
much discussed question of non-technical writings. 

Incorrect pen pictures, artistic or otherwise, dis 
tribute false impressions; they may even be harmful, as 
the widely taught accounts of Mahomet's coffin (said 
to be magnetically suspended in space!) 

No artist’s work, on the other hand, is the less valu- 
able for a close adherence to facts. One of the best 
popular literary accounts of an engineering feat, “The 
Story of a Lighthouse” 
trained engineer, Dr. Du Bois of the Sheffield Scientific 
School. The notion entertained, and so often sarcas 
tically mentioned, by certain academic “highbrows,” 
that an enginer is synonymous with grime and grease 
and lack of artistic appreciation, lacks the support of 
facts. The very engineer who endures the dust and 
pressure of the task is the one who endeavors to sur 
round his home life with the best that civilization offers 

Whatever may be the excuse offered for inaccurate 


(Smeaton's) was written by a 


accounts of engineering work, the real reason appears to 
be the laziness of the writer; this statement is, of 
course, not personal. As a result we have the Sunday 
supplement space fillers, for the newspaper writer se! 
dom has the time for careful inquiry. Instead of asso- 
ciating with the workers or becoming partially familiar 
with the applied viewpoint, the natural and easier 
course has been to slur over vague points with the nice 
phrase and terms which are so plentiful—*Aerial prin 
ciples governing” to “Zero of the thermometer kind of 
heat.” One reason why we have bulky text books ts the 
“in other words” repetition used by the confused authors 
to cover up their own deficiencies. Accuracy does not, 
however, require technical terms and extreme formula 


’ 


tion. “Catalysts” means nothing to the average reader 
“A contact body which controls a chemical action but 
is not itself consumed” is better, because it means just 
what it says. Formulation is all right in a mathemat 
ical exposition of “Electric Waves,” but when applied 
to ordinary technical subjects, only results in needles 
confusion, and referring back to or memery of the 
whole sentences represented by a single word or symbol 
Fortunately, some recent attempts at coining new tech 
nical words to cover a whole statement have been dis 
tinct!y frowned upon, as “jigger” in radie-communica 
tion. “Ohm’s law gone to seed” may not sound tech 
nical, but is the expression used by Prof. W. 8S. Frank 
lin (Lehigh) to startle a body of physics instructors 
into a realization of the vague explanations stil! exist 
ing in certain text books. 

We see, then, that it is not at all a question of who 
does the writing, for while one technical man makes a 
muss of one subject, another writer, without technica! 
training, turns out a lucid account of the same matter, 
or vice versa, the man of grease and grime produces the 
literary as well as the actual masterpieces, while the 
professional writer goes astray in a mass of fine vas- 
sages. 

Finally, when we consider the mass of effort expended 
on the well worn, common literary topics, the relatively 
minor attention directed to technical and industria! 
achievements is surprising. Compare the few paces 
which deal with scientific progress, in schoo! beoks, for 
instance, with the hundreds of pages devoted to the 
minor political occurrences of past ages, and you will see 
that encouragement should be given te every writer. 
regardless of his technical or non-technical antecedents 
who really has something to say about the achievements 
and improving forces of the world. Common steel and 
cement, despised sewage, unsensed vibrations—such are 
the points which may yet form greater masterpieces 
than were ever made from human blood! 


Minneapolis, Minn. Puiu BE. EvetmMan 
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The Colin-Jeance System of Wireless Telephony 


New Apparatus With Which Telephonic Communication Has Been Carried On Over Sixty Miles 


JIRELESS telephony, one of the most remarkable 
VW applications of electricity, is the transmission of 
sounds or spoken words to a distance by means of a 
inicrophone at one station and a telephonic receiver 
at the other, the two instruments being connected, not 
by a wire, but only by trains of aerial electric waves. 

As the tones of the human voice and those of musical 
instruments involve thousands of vibrations per second, 
the electric waves employed in wireless telephony must 
if great frequency (80,000 to 100,000 


be sustained and 
per second) in order to assure uninterrupted transmis- 
sion, as Blondel has shown Several experimenters 
bave accomplished this result, by two general methods. 
In the method first employed high-frequency alternators 
or rapidly retating static induction machines were used 
In order to evade certain practical difficulties Poulsen 
employed the singing aré This is an electric arc, pro- 
duced by a direct current dynamo, in the circuit of 
which inductance coils and a condenser are intercal 


ated The are is formed, not in the open air, but in 
a conducting atmosphere composed of hydrogen and 
hydrocarbons, similar to illuminating gas. In _ these 
conditions electric oscillations, which may number 
00,000 per second, are produced in the are. If the 


singing are is employed to excite an antenna indirectly, 
by induction, the antenna emits sustained waves of 
great frequency, which are very suitable for the trans- 
mission of musical tones and spoken words, 

A microphone inserted in the circuit of the antenna 
impresses the necessary modifications upon the emitted 
waves, and the sounds are reproduced by a telephone 
connected with the antenna of the distant station. 

A few years ago Capt. Colin and Lieut. Jeance of 
the French navy made some experiments in wireless 
telephony between the Eiffel tower and Villejuif, 5 
miles distant; then between a warship and a land 
station 12 miles apart: and finally between two land 
stations separated by a distance of 62 miles After 
these modest beginnings the electricians of the Com- 
pagnie Générale Radiotélégraphique, which had con 

rueted the apparatus used by Colin and Jeance made 


provements, particularly in the microphone, which 


had been found unable to sustain very strong currents, 
Sane ful telephonic communication has recently 


been toade between Paris and Voves, a distance of about 
é miles, with the new apparatus, which is briefly de- 
seribed below 

The are is formed in an atmosphere composed of 
hydrogen and acetylene, the former obtained from 
hydrolith (calcium hydride) and the latter from cal- 
cium carbide. The two guses are evolved in the same 
generator, where they are induced to unite by vigorous 
stirring. The carbureted hydrogen which results from 
their union passes, at a little more than atmospheric 
pressure, into «a cylinder 6 inches in height and 16 
inches in diameter. Three electric arcs, occupying the 
vertices: of an equilateral triangle and connected in 
series, are placed inside the cylinder, which has two 
lateral openings. One of these openings is covered with 
rei glass and serves as a window through which the 
ares may be observed. The other opening is covered 
with parchment, which serves as a safety valve, and is 
ruptural in case of an explosion due to the accidental 
admission of air, which forms an explosive mixture 
with the other cases 

Fach arc is formed between a fixed disk of copper 
and a rod of carbon 1/25 inch in diameter, so mounted 
that it can be raised or lowered from the outside by 
turning a crank The ares are established by rais- 
ing the carbons inte contact with the copper disk. The 
eurbons are then lowered sufficiently to produce arcs 
about 1/25 inch long. Although the carbon rods, which 
form the positive electrodes, are gradually consumed, 
they need no regulators because their waste is com- 
pensated by a deposit of carbon produced by the de- 
composition of the surrounding gas. 

It is necessary, however, to cool the copper disk by 
a current of water. Each disk forms the bottom of a 
vertical cylinder filled with petroleum oil and contain- 
ing a worm through which a steady flow of water is 
maintained. The water cools the oil, which in turn 
cools the copper disk. When the part of the disk at 
which the are is formed becomes burned it is only 
necessary to turn the disk slightly by hand in order 
to present a fresh surface to the electric current. In 
this way a remarkable constancy of the ares is obtained. 


Three arcs are used because the required voltage 
(3 X 110 == 330) can conveniently be obtained from a 
feed current varying from 500 to 700 volts, by inter- 
posing an adjrstable resistance There is no advan- 
tage in increasing the number of arcs and, consequently, 


By Jacques Boyer 


the voltage, because the microphone is injured by spark- 
ing if the current through it exceeds 0.6 ampere. 

The ares are included in the circuit of a 700-volt 
dynamo, together with a pair of choking coils which 
protect the dynamo from high frequency currents, and 
a variable resistance which prevents short-circuiting 
and assures the constancy of the ares. 

This circuit, the oscillating circuit, also includes a 
variable condenser, and the primary coil of an adjust- 
able transformer. The secondary coil of this trans- 
former is not connected directly to the antenna, but 
forms part of an intermediate circuit, called the filter- 
ing circuit, which greatly increases the range, destroys 
parasitic waves and supplies the antenna with waves 
of a single and perfectly uniform length. 

This transformer, or inductive coupling, is composed 
of two flat spirals of copper ribbon mounted in frames. 
One of these frames is fixed, while the other is hinged 
like a shutter, so that the angle between the planes of 
the spirals can be regulated easily and quickly. The 
filtering circuit is coupled with the antenna in a pre- 
cisely similar manner, and is completed by the inter 
calation of a variable condenser. The antenna circuit 
radiating circuit—includes a condenser and a variable 
inductance coil, in addition to the resonator, or spiral 
by which it is coupled with the filtering circuit. 

The microphone is composed of nineteen microphone 
cells, each formed of pulverized carbon pressed by a 
thin plate of carbon. The cells are arranged on a cir- 
cular disk, as may be seen in one of the illustrations, 
and are covered by the mouth of the megaphone which 
is shown detached in the illustration. One of the turns 
of the resonator is connected to earth through the 
microphone. This arrangement eliminates the sput- 
tering noises that are heard when the microphone is 
inserted directly in the antenna circuit, and removes 
the limitation to the energy supplied to the antenna. 

Our frontispiece is a view of the interior of the sta- 
tion, and on the opposite page is a photograph of the 
operator’s table separately. This table is furnished 
with two microphones and their megaphones, which 
are used alternately for short periods in order to pre 
vent overheating. The change is made simply and 
quickly by means of a commutator. 

Any receiving circuit can be used, with the aid of 
the tuning spirals which are seen in the cabinet adjoin- 
ing the switchboard, on another of the photographs. 

In the experiments recently made at the laboratory 
of the Compagnie Générale Radiotélégraphique, waves 
from 900 to 1,100 meters in length were employed for 
transmission. Trumpet calls can be produced at the 
receiving station, with the aid of a keyboard connected 
with the oscillating circuit of the sending station. 

The Italian scientists, Majorona and Vanni, are en- 
deavoring to increase the range of wireless telephony 
by utilizing the vibrations of liquid veins. Other 
pioneers are working in the field, and we may expect 
to be able, one of these days, to telephone from Paris 
to New York. 


Random Reflections 
By “Irresponsible” 


LIVER HEAVISIDE, that great but compara- 

tively little known mathematical genius, has an 
amusing passage in his “Electro-magnetic Theory.” in 
which he discusses the various names which have been 
bestowed on the scientific man. “Physicist” he rejects 
with scorn, and indeed there is something barbarous 
and journalistic about the sound which renders every- 
one possessed of a musical ear extremely reluctant to 
adopt it. “Natural Philosopher” he thinks a very fine 
name, and remarks that it calls up impressive visions 
of bald-headed old gentlemen, very much wrapped up 
about the throat. But, he goes on to say, how can one 
be a natural philosopher with a Salvation Army band 
performing joyously, if not most melodiously, just 
outside the window? 

This sense of incongruity between the old-fashioned 
dignified names of the past and our present hustling, 
materialistic age must have struck more people than 
Oliver Heaviside. How is it possible to call Prof. 
Blatant, that celebrated publicist and diner-out, a 
natural philosopher? Scientist, or even “expert scien- 
tist” is the least we can call him. And those gentle- 
men of truly encyclopaedic knowledge who write so 
informatively on “Eating Oysters to Prolong Life,” 
“Should Toe-nails Grow Inward,” and “Your Character 
From the Number of Hairs in Your Bye-lashes”—are 
they natural philosophers? Great are the powers of 
advertisement. 


It is true that we have men living who could carry 
with dignity the most high-sounding name we choose 
to bestow upon them. In every corner of the earth 
where science is pursued the names of these men are 
known. But what is their fame compared to that of 
a notorious politician or of a dexterous and indefatigable 
packer of pork? Henri Poincaré, perhaps the greatest 
mathematician that ever lived, received, on his death, 
a few lines lurking in obscure corners of our widely 
circulated hewspapers. But what boots it? He did his 
work, noble work worthily done, and he left the world 
the better for his efforts. It cannot matter to such 
men that the loudness of one’s talk impresses the pub- 
lic more than the matter of it; that the man with 
the most noise obtains a greater hearing than the man 
of most sense. But it matters to the public. It is 
time we learnt to distinguish brains from blather. 

It is a favorite occupation of mine to read the works 
of scientific men of the past few centuries. Their re- 
sults, so far as they are accurate, are in every text- 
book, and their theories, their ingenious, imaginative, 
and ofttimes amusing theories, are largely exploded. 
But what a sweet fragrance and gentle dignity there is 
about these old books! Take Newton, for instance, 
discussing the “Propagation of Light.” He imagines 
light to be due to little particles shot out from bodies, 
and after describing this he goes on, “But they that like 
not this, may suppose light any other corporeal emana- 
tion, or any impulse or motion of any other medium or 
wthereal spirit diffused through the main body of wxther, 
or what else they can imagine proper for this purpose. 
To avoid dispute, and make this hypothesis general, let 
every man here take his fancy; only whatever light be, 
I suppose it consists of rays differing from one another 
in contingent circumstances, as bigness, form, or vigor.” 

Could anything be freer from the spirit of partisan- 
ship or more delightfully tolerant? There is a charm 
about this way of writing which is lost in our modern 
treatises of deadly rigor 

It would not be difficult to defend the reading of 
these old books as against the reading of modern trea- 
tises. The science you would learn would be all wrong, 
but what does that matter? I am assuming you are 
not a professional scientific man. The mental training 
to be derived from observation and deduction and the 
rest of the long hames which are supposed to constitute 
scientific method, would be the same. As a matter of 
fact, the mental training, to say nothing of the mental 
delight, obtainable from the old books is certainly 
greater than that which can be got from the modern 
reasonably elementary treatise. There is no contempla- 
tive atmosphere about the modern book. It has a 
bright superficial efficiency, like cheap woodwork 
grained and varnished. And they pretend to know 
everything, these smart, ill-paid young men who churn 
out elementary text-books. They have none of the 
humanity, the modesty, the hesitation, the large-mind- 
ed doubts of a Newton. 

I am not referring to modern research work be- 
cause I am supposing you lack the training to read 
that at first hand. You want your science to interest 
and to exercise your speculative faculties in an agree- 
able manner. Then take my advice and read the old 
books. 


Analysis of Descent 


ROF. WILLIAM BATESON, in his address on 

heredity before the British Society for the Advance- 
ment of Science, recalled the fact that the Mendelian 
theory was the first analytical study of the subject, and 
before this no orderly system of descent had been sus- 
pected. What he has to say about “blood,” as the word 
is colloquially used, is particularly interesting. 

“Misconception was especially brought in by describ- 
ing descent in terms of ‘blood.’ The common speech 
uses expressions such as consanguinity, pure-blooded, 
half-blooded, and the like, which call up a misleading 
picture to the mind. Blood is in some respects a fluid, 
and thus it is supposed that this fluid can be both 
quantitatively and qualitatively diluted with other 
bloods, just as treacle can be diluted with water. Blood 
in primitive physiology being the peculiar vehicle of 
life, at once its essence and its corporeal abode, these 
ideas of dilution and compounding of characters in the 
commingling of bloods inevitably suggest that the in- 
gredients of the mixture once combined are inseparable, 
that they can be brought together in any relative 
amounts, and in short that in heredity we are con- 
cerned mainly with a quantitative problem. Truer 
notions of genetic physiology are given by the Hebrew 
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seed.’ If we of a man as ‘of the 
plood-royal at once of plebeian dilution, and 
we wonder how much of the royal fluid is likely to be 
veins’; but if we say he is ‘of the seed of 
something of the permanence and 


expression speak 
we think 


‘in his 
Abraham’ we feel 


Reservoir of carbureted hydrogen in which 
arcs are formed. 
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indestructibility of that germ which can be divided and 
scattered among all nations, but remains recognizable 


in type and characteristics after 4,000 years.” 


Novel Reinforcement for Automobile Tire.—Patent 


the three 


General view of the dynamo room, 
showing the seven hundred volt generators which supply the arcs. 


Operator’s table with two microphones and megaphones. 


353 


No. 1,107,672, to Clifford F. Kernen, of Cincinnati, Obie 
for an automobile tire combines reinforcing and non-skid 
features in a tire by embedding in the surface thereof a 
fabric of wire cables formed by interlocping strands from 
the adjacent circumferentially extending cables. 


The Colin- 

Jeance_ mi- 

crophone and its 

megaphone. Above 

is the wireless sta- 

tion of the Compagnie 
Générale Radiotélégraphique. 


Switchboard and cabinet containing tuning spirals. 


THE COLIN-JEANCE SYSTEM OF WIRELESS TELEPHONY 
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The Heavens in November 


Transit of Mercury Across the Face of the Sun 





Mercu s lish h TDL 
if tin el [ " 
re ‘ i t tie ] t! ‘ 
’ f i it t 
] i t \\ ! 
‘ { re of t 
\le } “ ort I ! Sul 
it list netin ' > degree ind 
" " yrenut ¢€ ugh te i tl inet I [ 
tive ‘ b 
if Mi f 
i 1 ~ t t h ippea t } 
j t f that of the I th vitl some elighte 
, ' ' he ‘ between the Earth 
ix t } if ment be wtua il 
twe the tw ind, as seen from 
the kearth, ¥ ippear to transit across the Sun's disk 
r bartl the int f its orbit which are 
iit question ups the Sth of Ma ind 10th 
f N ember that the transits always 
u ! en dates (betwee! May 
th a Ma loth. or November Sth and 
Ne ther 4th The Ma transits are 
t half a merous, in the long 
these in Novembet because Mer 
much nearer the Earth in the first 
har the econd I consequence 
r tl il istane mile rhove 
helow the qT f sight from the Marth 
j ” to be at a grente angle north 
‘ autl ! ef ipti Ma than in 
N erbet i vette ! e of 
mil ne tl s lish 
rransit of Mercury ecut evele 
Hi ven! During this interval, Mer 
{ t t i t ‘ 11 t ou 
i ! ‘ s tha the twe 
i their posi 
t! If t here i 
! i rt la tl will te 
th it} it thie ime oOo 
the f owlhig i f th month (Cunless 
riche the I tft i t wa eT eu to 
the ed f the Su i! which ease the 
wit 1) rT cl i} 
i! ‘ t t ’ if ene four No 
hher a t Ma tra iu 
trated | the f wing dates for the two 
eenuturh betwee ini) med UN A Dp 
NX nher tt | Be November 11th, 1815: 
Nove ber ti Is. Ma oth, IS52 No 


vember 7th, 1S85: May Sth, 1845; Novem 
ber 0th, 1848: November 12th, 1861: No 


vernber Stl TSS May 6th, 1878S Novem 
ber th. ISS] May th, Dl November 
10th, 18% November 14th, 1907 Noven 


ber 6th. 1914: May 7th, 1824: November Sth, 1927: Ma 
With, 1887: November 12th, 140: November 15th, 105 
November 6tl iM May th, 1970 November th 
wW73 Neveraber i2th, LOS6 November 14th, 1900 

All these e repetition in regular order, as shown 
in the above dates, «¢ ept that one of the two series 
of May tt it rut out in 1987, leaving but a 

ul ! t if ! ‘ i ‘ until a new series 
bet which. from the run of the numbers in the table, 
will be on May 6th or 7th, A.D. 2005 

Tr it f ISM wa ompletely inible the 
United State nd that of 1907 partially “as W Ine 
the case thi ‘ The next transits visible from this 
ide of the w d will be in 1953 and 1960 

din the present occasion the transit begins refore 
the Sun ha ime over this continent, at 5 A M. by 
Eastern Standard time, and ists a little more than 
for howe it is half over before sunrise on the Atlan 
tie co t, burt the iter pha ‘ id especially the egress 





of Mercury from the Sun’s disk, can be seen ove! 


large part i th ecountt The extreme limit Liong 
which the " will be rising as Mercury leaves his 
face, extends from Mecntana to Arizona, and the egress 
of h } t hould be fairly well observable from 
points east of line drawn from Texas to Minnesota 

ihe p et s too mall to be seer without a tele 

ope, being 1) wen d diameter, but a small 


if provided with a suitable shade-glass, will 


suffice t how it as a little black dot upon the Sun 
perfect!y round, and much blacker than any sun-spots 
which happen to be in sight (since the latter have 


Norris Russell, Ph.D. 


By Henry 


ight of their own) The planet moves across 
e disk at the rate of five minutes of are per hour, so 


apparent in a short time It takes 


ittle over two minutes to pass off the Sun's edge 


i computed times of the first and last contacts be 


tween the borders of the planet and the Sun_ being 
> hours 7 minutes 17 seconds and 9% hours % minutes 
‘ I ! Eastern Standard time for an observer 

he had the Sun right overhead For stations in the 

United States the times will be a few seconds later 


rhe point where the planet leaves the Sun will appear 


be on the right-hand edge, a little above the middle, 
d the direction of the planet’s apparent motion is 


ipward and to the right 


Che scientific interest of a transit of Mercury is not 
vreat eing contined to the exact observation of 
the times of the apparent “contacts” of Mercury with 


the Sun's limb, which give valuable data for determin- 


i its exact position in its orbit But the general 


erest of a phenomenon which cannot be observed 





igain in this country for more than a generation should 


lead the amateur to observe it if he can. 





At 914 o'clock : November 30 


NIGHT SKY: NOVEMBER AND DECEMBER 


The Heavens. 
As occasional queries arise about the explanation of 
the star-maps which appear every month on this page, 
it may be well to explain once more that they exhibit 
(as well as may be done on a flat sheet) the appearance 
of the sky as it would be seen by an observer lying 
on the ground and holding the map above him The 
various points of the compass wil! in this case fall into 
their correct relative positions and the map will repre 
sent the sky It may be more convenient simply to 
stand facing any given direction, and to turn the map 
about its center so that the corresponding point of 
the compass, as marked on its edge, is at the bottom. 
The lower part of the map will then show what stars 
may be seen in this regien of the sky. 
Proceeding in this way, we see at once that the 
southern sky is a dull region, oc¢upied by the con- 
stellations Cetus and Bridanus The southwest and 


west are little better, except for the great square of 


Pegasus, but the northwestern sky contains ‘the fine 


groups of Cyguus and Lyra. In the north we see 
Draco and Ursa Minor, while Ursa Major is coming 
up in the northeast 

The eastern and southeastern sky is by far the finest 
region in sight, containing ‘Taurus and Auriga btgh up, 
Gemini and Orion below, atid ‘Canis Major and Catiis 
Minor still lower, ‘whose two dog-stars,° Sirius and 
Procyon, have just risen. ; 

The Planets. 
Mercury is practically invisible in the first half of 


the month, except at the time of his transit, already 


referred to During the latter part of it he may be 
seen as a morning star, best about the 25rd, when he 
is at his greatest elongation. On this date he is in 
Libra, and rises about 5:15 A. M., so that he can easily 


” seen before the dawn gets too bright. 

Venus is evening star until the 27th, when she passes 
through conjunction with the Sun, and becomes a morn- 
ing star. She can be easily seen at the beginning of 
the month, in spite of her great southern declination 
of nearly 2S degrees, for she sets about an hour and a 
half after the Sun; but before November is half over 
she will be no longer accessible to observation with 
the naked eye. 

This conjunction with the Sun is of unusual inter- 


within 2 degrees of 


est, for Venus comes apparently 
the Sun's center, and, when viewed telescopically, with 
proper devices for screening off the direct rays of the 
Sun, she should show very conspicuously the elonga- 
tion of the horns of her crescent, due to twilight in 
her atmosphere. 

Mars is still nominally an evening star, but is too 
near the Sun to be seen at all. 

Jupiter is in quadrature with the Sun 
on the 6th, and counts thereafter as an 
evening star, as he crosses the meridian 
before 6 P. M. He is conspicuous in the 
southwest in the early evening. 

Saturn is in the western part of Gemini 
and rises a little after 7 P. M. on the 15th, 
so that, though not yet in opposition, he 
is easily observable in the later part of 
the evening. 

Uranus is in Capricornus, observable in 
the early evening, and Neptune in Cancer, 
where he may be seen telescopically in the 
small hours of the morning. 

The Moon is full at 7 P. M. on the 2nd, 
in her last quarter at the same hour on 
the 10th, new at 11 A. M. on the 17th, and 
in her first quarter at 9 A. M. on the 
24th. She is nearest us on the 17th, and 
farthest away on the 2nd and 29th. Dur- 
ing the month she is in conjunction with 
Saturn on the 7th, Neptune on the 9th, 
Mercury on the 16th, Mars and Venus on 
the 18th, Uranus on the 22nd, and Jupiter 
on the 25rd 

Correts. 

Delavan’s comet is still well 
thouglg it has passed perihelion and_ is 
inishinig in brightness. At the 
begin tef-fhe month it is in Bodtes, 
about % néttheast of Arcturus: 
Notion 48 ‘almost due southeast, at the 
rate of about t-degree per day (mm the 


25th it ‘passes close to a Serpentes, and 


visible, 






slowly 


and its 


continues southeastward toward 4 and e 
Ophiuchi, which it will pass about De- 
cember 10th. 

All threugh the month it is almost due 
north of the Sun, so that it can be seen about equally 
well in the morning and evening, but only just after 
dark or before dawn; as the case may be. Its theo- 
retical brightnessat the beginning of December is about 
140 per cent of that at maximum (in October). This 
would leave ‘it but little below the third magnitude, so 
that it should be easily visible to the naked eye. 

A second comet, also visible for some time to the 
naked eye, was discovered on September 18th by Mr. 
Leon Campbell of *the Harvard station at Arequipa, 
Peru, and “independently at the Cape of Good Hope. 
It was then in the southern circumpolar constellation 
Doradus, but moved northward, and became 
visible in the United States on September 25th, when 
Prof. Hag- 
It continued to move 


rapidly 


it was again independently discovered by 
gerty of Las Cruces, New Mexico. 
rapidly northward and°> westward, aid to grow fainter. 

The first rough elements of its orbit (computed as 
usual at the University of California) show that it 
passed perihelion some time ago on August 4th, at a 
distance of sixty-four million miles from the Sun. 
When first seen it was almost directly below the plane 
of the Earth’s orbit, and only about thirty million: miles 
away. The plane in which it moves is inclined nearly 
78 degrees to that of the ecliptic, and its motion took it 
rapidly upward and outward, so that between Septem- 
ber 18th: and October 10th it desertbed an arc of 90 
degrees in the heavens and passed from the south pole 
of the ecliptic to the ecliptic itself. A diagram shows 
that it was closest to us about September 25th, when it 


(Concluded on page 858) 
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Work of a Zeppelin bomb. 


Train destroyed by the blowing up of a bridge across the Ourcy. 
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Wreck of a Taube aeroplane shot down by the British. niernasional News Service Belgian armored train in action at Antwerp. 
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Simple Patent Law : 


Inventions New and Interesting 


Patent Office News: 


Notes on Trademarks 








4 Sliding Car Buffer 


NCE i ving either to miscalculation up 

( a il t of the engineer or failure of the alr 
" i te i terminal fation wit! uel 
hat if nat e stopped before reaching the 

‘ f tl tracl ro bring the train to a halt when 


per control, buffers of various designs 


have been used. but it is no simple matter to design 

bum pe hat i top a train without, on the one 
hand. deine harm to the train, or, on the other, being 
eriously dam d itself Recently a car buffer has 
breve invented hich is not rigidly secured to the end 
of the rai bu designed to slide upon the rail when 
the i ent f the train is greater than a certain 

dlets el t hi buffer is formed with 
two long mM tapered friction rails that rest upon 
the track The train rice up on these shoes, and if 
not stopped in t ‘ trike i plunger projecting from 


rhe alt ushion back of the 


5 


account of their convenience. One of the favorites 


the 


light 
table 
necessary to handle the hot toast with the fingers, 


An Electric Toast Maker 


INCE the introduction of cooking by electricity many 
all pieces of apparatus have become popular on 


toaster, which can be connected with an electric 
fixture, and operated directly on the breakfast 
In most of the devices of this kind it has been 














the action of the heating element. This entire operation 
requires only a few seconds, and as the hot slice does 
not have to be handled to reverse it, and as the operat- 
ing knob is so placed that it does not become hot, the 
making of toast with the new apparatus becomes both 


convenient and agreeable. 


Some Adjudicated Patents 

\ MONG the recent United States adjudicated patents 
4Amay be noticéd the following: Zhe Wolhaupter 
patent, No. 538,809, for railway-tie plates, held void 
for lack of invention in view of the prior art in Rail- 
road Supply Company v. Elyria Iron and Steel Company; 
the Marconi reissue patent, No. 11,913 (original No, 
586,193), for an apparatus for wireless telegraphy, claim 
+ held valid, but not infringed in Marconi Wireless Tele- 
vraph Company of America v. National Electric Signal- 
ing Company; the Lodge patent, No. 609,154, for im- 
provements in apparatus for wireless telegraphy, held 
valid and infringed in Marconi Wireless Telegraph 
Company of America y. National Electric Signaling 
Company ; the Wolhaupter patent, No. 691,332, for rail- 





way-tie plates, held void for lack of invention in view 
of the prior art, in Railway Supply Company v. Elyria 
Iron and Steel Company; the Wolhaupter patent, No. 
721,644, for railway-tie plates, held void for lack of 
invention in view of the prior art in Railroad Supply 
Company vy. Elyria Iron and Steel Company; the Jer- 
rems patent, No. 745,625, for feeding mechanism for 
grass-twine machines, held valid, but not infringed in 
Steiger v. Waite Grass Carpet Company: the Marconi 
patent, No. 763,772, for apparatus for wireless teleg- 
raphy, held valid and infringed in Marconi Wireless 
Telegraph Company of America vy. National Electric 
Signaling Company; the Nathan patent, No. 799,662, for 
a cover for automobile tires, held infringed in Allen 

Auto Specialty Company 














v. Niagara Auto Cover 
Company: the Jerrems 
patent, No. S24,S71, for 
feeding mechanism for 
grass-twine machines, 
held valid, but not in- 
fringed in Steiger v 
Waite Grass Carpet 








Company; the Layne 
patent, No. 821,653, for a 
rotary pump, held valid 
and infringed as to 





claim 20 and not in- 





plu t etard the motion of the train; but 
if it " t t t. the whole buffer slides along 
< } he ecthe between the buffer aud 
the rai iflicient to overcome the momentum of the 
trui I + re nt test of this buffer, it was found that 

1AKM-ton tral raveling at three miles per hour was 
brought to a » without sliding the buffer At four An electric toast maker. 

the buffer id & inches At S miles 

. ou he wement of the buffer was 3 feet a new device that has recently appeared does 

6 mile feet d at 32 miles, 40 feet. Of course with this objection 
it T i illed upon to stop a trail In the apparatus in question the heating elements, 
rit i t! three or four miles per hour. After two in number, are set nearly vertical, with an inclina 
the rai } e in displaced over 12 feet the rate of tion toward each other at the top, and the slices 
frict extremely high and overcomes the bread are supported in the toasting position by 
, t y ter relative euse Because the grids on either side that are attached to pivoted rods 
buffer vields before the impact more or less in propor ucross the base of the apparatus. When one side 
tion tine eed of the train, no damage is done and the slice has been toasted it is not necessary to 
the trai ! ‘ t 

hortest { m —— 
patible i fr in 

liedirected Inven- 

tive Effort 

YREEOQUENTLY we see ) Yasee ue or Pocvien Me 
|: onan 82> > | of — —_—___— ——— 

Poco apg a a a 
other 1 ‘ ’ 
activity, failure re ‘ -———— aaah 
ing from misdirected ef 
fort. One phase of t! 
i found where usefu L 
and ingenious improve Sketch of the sliding car buffer, showing the long tapered shoe or friction rail. 


ments are made in arts 

in which the demand is so limited as to preclude ade 
quate reward Another is where the invention is made 
ahead of the demand The attention of inventors is, 
theretore, invited to some almost unlimited fields. Take, 
for instance, the equipment of a military force. To 
day, if one could provide in any part of the clothing, 
furnishing er accouterments of a soldier, an article 
rht and equal service or of better service 
with the same weight, or which possessed radical ad 


vantages of any character, an enormous market would 


it 


ing element, but the pivoted rod at the base is simply 
turned, dropping the supporting grid outward, as shown 


at A 
the 
lower 
it 


versing the position of the piece of toast in relation to 
heating element. On turning the grid up agi 
as shown at D, D’, the untoasted side is presented to 


the 


with the hand to present the other side to the heat- 


slides down on the grid as shown at C, C’, 


in the drawing. The inwardly turned fingers at 
lower end of the grid coming in contact with 
side of the slice of toast press it outward, 
thus re- 


fringed as to claims. 4 
and 13, in Van Ness y. 
Layne; the Hildreth patent, No. 832,384, for a candy- 
pulling machine, claim 4 construed literally and accord- 
ing to its natural import, is void as covering more than 
complainant actually invented in Hildreth v. Lauer & 
Suter Company. 


Labels With Trade-mark Features 
ex parte Wahrmann, Commissioner Ewing has 
held that where the matter presented is properly. a 
label and is distinctively original, the sta- 





! clamoring for a supply of the devices 
Consider foi moment the demand for a 
man’s sock that could be produced at the 
same cost and would give twice or any 
ippreciable wear in excess of the ordinary 


ones on the market if you are a chemist 
ind ean reduce the cost of sugar produc- 
the smallest fraction of a 


cent px pound, or cal produce a better 
or cheaper laundry soap, would you have 
to do more t lemonstrate the proposi- 
then to reap a reward \ few weeks ago 
the Scrmenviri AmeRICAN told of a large 


um having been paid for a simple im- 


provement in camera lt was worth the 
irZ un becau the tremendous field for 
it i licat “ already in existence 


rhe inventive are, therefore, urged if not 
wtively engaged in connection with a com- 
modity of a large proportion, to seek a 
field in which the product of the inventive 








tute does not prevent registration because 
the feature which gives the label origin 
ality is used or is capable of being used 
as a trade-mark, saying in the course of 
his decision, “the label in question is not 
a trade-mark and no trade-mark rights 
are acquired by registering it.” 

Shuttle “Kissing” in England.—United 
States Consul Ingram, of Bradford, Eng- 
land, refers to the threading of shuttles by 
the quick sucking motion known as“ kissing 
the shuttle” and to the dangers resulting 
directly from the inhalation of lint and 
dust and the further danger of infection as 
shuttles are interchanged. It appears that 
disinfectants are employed and _ reference 
is made to the fact that one weavers’ 
association in a report suggests that the 
real remedy is a seif-threading shuttle, 
while another association expressed the 
opinion that a regulation making the use 
of self-threading shuttles compulsory could 
be made without any harm to the trade. 
While self-threading shuttles have been 
devised, it would seem that the field, in the 








wt WwW ind a large demand in reasonable 
time 

It will be readily seen, from the in 
stances furnished, that 4% range is suffi 
clently wide te enable any well-sustained 
effart to develor uccessful inventor, one 
who should wi corresponding financial 
reward 


The pneumatic plunger of the buffer head. 


event of compulsory regulation, is suffi- 
ciently large to encourage improvements. 
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movatie locking member, 


| which may serve as the closing piece, co-acting 


to all 


These columns are open patentees. 
The notices are inserted by special arrange 
ment with the inventors Terms on applica- 


\dvertising Department of the 


\MERICAN 


tion to the 
ScIENTIFI¢ 





Pertaining to Apparel, 
SHIRT AND TROUSERS SUPPORT. 
Erwin, Ozark, Ark. This invention provides a 
support arranged to hold the shirt down and 
the trousers up without undue strain on the 
at the time giving the de 
allowing free movement of 
and upper portions of the 





wearer's body same 


sired comfort and 
the arms 
wearer's body 


shoulders 


Pertaining to Aviation, 


AEROPLANE.—-H. L. CoaKLey, 207 W. 14th 
St.. Manhattan, N. Y., N. ¥ By this inven 
tion Mr. Coakley is enabled to control by a 
and simple expediency all of the move- 
aeroplane in the air. The 
including a plurality of 
arranged preferably at 
said being journaled on sub 

horizontal extending trans 
of flight but at an angle to 


single 
ments of the 
controlling devices, 
controlling 
the rear 

stantially 

versely of the line 


while 
planes, are 
planes 
axes 


each other 


Electrical Devices, 


ELECTRIC BELL RINGER.—W. V. BERGEN 
and G. C. ComMss Address the former, Hills- 
boro, Wash. This invention is of that type 


| with the carrier 





reciprocating striking ele 
ment or hammer located in proximity to the 
bell-or gong to impinge upon the the de 
useful in connection with 


which consists of a 


sane, 
vice being especially 
fire or other alarm boxes and other signal de 
where the 


vices, bell sound is transmitted over 


great areas 

HEATER H A GAMBLE, 
This invention is an improve 
heaters for drop enema, and 

provision of an inexpen 

operated heater for maintain 
ing a temperature in the solution 

during its administration | 


ELECTRI¢ 
Greenville, Miss 
electric 
its object the 


ment in 
has for 
sive and easily 
uniform 


Ot General Interest, 


MOLD FOR PLASTIC MATERIALS.—C. Dg 
MurGauionpo, 103 Sixth Ave., Brooklyn, N. Y.| 
This mold is particularly adapted for molding 
window-sills from cement or analogous plastic | 
adjustable ends having been slid | 
place length of 
molded, the cavities on 


material. The 
along to the 
the sill to be 


required by the 
box-like 


each side of the central board are filled with | 
plastic material, and the same is scraped and 
smoothed at the top to ferm a surface flush 


with the top of the mold 
SECTIONAL TYPEWRITER DESK.—J. G. | 
LANGDON, 1226 Munsey Bldg., Baltimore, Md. 


An object of this invention is the provision of 
a desk for a machine, and one combined with 
it for holding supplies, such as stationery and 
the like, the of use as 


latter being also capable 





—j —— 


TYPEWRITER DESK. 





SECTIONAI 


a writing desk for 
provides a combined typewriter's 
rapher’s desk of a form, | 
of detachable sections so that the stenogra- 
pher'’s desk can be or the 


other of the s desk 


purposes It 
and stenog- 
which consists 


stenographic 
novel 


placed on one side 
typewriter 


| automatic air 


CONTAINER.—C. J. ALLERS, 24 Hawthorne 
St., E. Orange, N. J. An object here is to 
provide a container which may be stamped 
from a single block and folded so as to produce 
a tight receptacle capable of carrying liquid, 
and with securing or locking attachments for 
preventing the accidental unfolding or opening 
of the container. 


METALLIC CONTAINER.—P. D. Ham, care 
of J. E. Prescott, Passaic, N. J. This invention 
relates to containers for containing shoe black- 
ing, polishing preparations, paints, salves, etc., 
and provides a container having a tight-fitting 
cover and means for removing the cover from 
the body of the container and without the 
danger of the operator soiling the hands or 
spilling the contents of the container. 


SHEET METAL PARTITION.—C. W. San- 
DERS, 1125 Princess Ave., Victoria, B. C., Can- 
ada. It is the design of this inventor to pro- 


vide a partition to receive metal lathing and 
formed of sheet metal instead of more solid 
east or rolled metal elements, whereby the 


partition may be much more cheaply produced. 


MEANS FOR CLOSING AND LOCKING 
PORT HOLES AND THE LIKE.—W. V. Git- 
BERT, Cambridge, England. This invention re- 
lates to means for closing and locking a port 
hole of a ship or an orifice in any other device 
of the kind comprising a carrier, which may 
serve as the closing piece, mounted on the sbip’s 
hull so as to turn about a hinge pin or equiva- 
lent in a plane axially and laterally clear of 





| fixture 


and the bull; and means for 
operating the carrier and locking member in 
the open position of the carrier. 

BRUSH.—L. W. BuLtarp, Cumberland, Md. 
This brush is especially adapted for use in 
applying oils and other liquid lotions to the 
skin and for applying liquid polishes to shoes 
and other leather goods, wherein a brush is 
provided having means for engaging a bottle 
to connect the brush to the bottle in such man- 
ner that the contents of the bottle may pass 
out on to the operative face of the brush. 


Household Utilities, 

DRAINING TABLE FOR SINKS.—H. E. M. 
KENSIT, 137 24th St., East Prince Albert 
Sask., Canada. This folding draining table has 
the special features that the same fittings wil] 
suit any standard type or size of sink and that 
it requires no attachment to a wall or floor. 
It is immediately removable from one sink to 











DRAINING TABLE FOR SINKS. 


any other or to a laundry tub. The height is 
adjustable for any standard sink or tub, 


It is applicable to 
any sink, but is especially designed for cases 
where a door or passage makes a permanent 
impossible or where space is important. 


obstacles under the sink. 


Pertaining to Vehicles, 


VALVE FOR PNEUMATIC TIRES.—J. 
TayLor, 1440 Lyons Ave., Lansing, Mich. 
the present invention the improvement has ref- 
erence to a valve for pneumatic tires, the in 


danger of 
flexible 


means by which to eliminate the 
leakage and preserve and hold the 
gaskets or washers utilized therein. 


AUTOMOBILE SIGNAL.—J. A. Ross, 115 
W. 46th St., Manhattan, N. Y., N. Y¥. Among 
the objects of this invention is the provision of 
a device for use especially on the rear ends of 
automobiles, under the control of the chauffeur 
or other occupant of the vehicle, but indicat- 
ing to persons back of the automobile the in- 
tended movements of the automobile. 


SLIDING DOOR.—F. 8S. ApaMs and W. H. 
RicKARD, Pueblo, Colo. The improvement is in 
sliding doors, for automobiles and like vehicles, 
wherein the body of the vehicle is provided 
with a recess adjacent to each door opening, 
for receiving the door, and wherein the door is 
mounted to slide into and out of the recess, 
and wherein mechanism operates from the seat, 
for opening and closing the door, and wherein 
normally active mechanism locks the door in 
closed position, the said mechanism being ar- 
ranged in such manner that it may be released 
from the seat. 


AUTOMATIC AIR SUPPLY SYSTEM FOR 
AUTOMOBILES.—W. C. BAKELs, Ridgewood, 
N. J. This invention provides an ever-ready 
supply system for automobiles 
and the like, adapted to utilize the exhaust 
from the motor for the purpose of storing air 
under pressure to be utilized for the operation 
of the brakes, inflation of the tires or for other 
purposes. 


Note.—Copies of any of these patents will 
be furnished by the ScigenTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 


We wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe- 


cialized, technical, or scientific knowledge re- 
quired therefor. 
We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C. 


thoroughly | 





| 
| 


Saving $10,000 a Day in the Navy 


(Concluded from page 349.) 
Navy Department lopped off $1,107,860 
from the prices which prevailed dur- 
ing the previous year! Bids for 3,500 


14-inch armor-piercing shells, 1,500 12-inch 
armor-piercing shells, and 30,000 4-inch 
and 5-inch common shells for the use 
of the Navy were awarded early in 
the year with a decrease of $889,825 in 
the bids for the quantities specified or of 
$1,107,860 if advantage were taken of 
the right to increase the orders 25 per 
cent over the original contract. This right 
will be exercised. 

The greatest cut in prices on any one 
item made by the Bethlehem Steel 
Company, which secured contracts for 4-| 
inch common shells last year at $9.50 each, 
and this year offered to take the entire 
| lot of the same shells at $5.46 apiece, or a 
little more than one half of last year’s 
price. The Crucible Steel Company cut 


was 


| their bids on 14-inch armor-piercing pro- 
| Jectiles from $500 in 1913 to $300 in 1914, | 


| tory contains a considerable percentage of 


| 
| 


copper. Formerly this metal was either 
}sold outright for a fraction of its value 
or was turned over to the “outside” refin- 


and 
| the folding leg swivels in any direction to clear | 


eo thus insure full value. 


| 


|W hile the Bethlehem Steel Company’s bid | 
| dropped from $500 to $320. 

The $150,000 or more which has been | 
saved to the Navy within the past 
through the reclamation of copper is only 
a single illustration of the unrecognized 
wealth which long lay within the grasp) 
of the Government only to be allowed to 
slip through the fingers of the adminis- 
trators. 

The scrap metal which accumulates so 
rapidly at every navy yard and gun fac- 


year 


eries, which were supposed to extract the 


copper and return it to the Government. 


| leas than four nor more than 12 lines accepted. 


ly profits 





About 20 per cept of the metal was re- 
turned as copper under this method. With- 
in the past year, however, it was decided | 
that it would be more economical for the 
Government to extract its own copper and 
Experiments with 


the scrap metal showed that the return of | 


copper, When the extracting was done un- 


| ventor’s object being the provision of certain! der Government supervision, amounted to | 


about 60 per cent of the gross weight! | 


| Under present conditions no copper scrap 





4 


is turned over to outside firms, but it is 
all treated by the Government. The re- 
turns have been so great that the Navy | 
Department has not had to buy any cop- 
per during the past year. As the amount 
of copper annually used by the Navy was 
well over 1,000,000 pounds, at 15 cents a 
pound, the saving by the present method 
is considerably in excess of the $150,000 
listed in the summary of the 
ings. 

The economy in other scrap metal—esti- 
mated by Rear Admiral Cowie, Paymaster 
General of the Navy, at about $300,000— 
effected mainly 


year’s sav- 


has been 


through expert | 


supervision of the disposal of the scrap | 


and the efforts of the Department to place 
the metal on the best possible commercial 
basis. 

The $500,000 saving credited to “food, 
clothing, and other supplies” was effected 
by watching the markets closely and buy- 
ing in large quantities when the prices 
were lowest. For example, $20,000 was 
saved on cloth in a single contract and 
$5,000 on one purchase of sugar. Scarcely | 
a week passes without a considerable sav- 
ing being effected on some item for which 
contracts are opened every Tuesday. The 
paymasters in charge of this work are 
authority for the statement that the sav- 
ing within the past fiscal year amounted 
to fully half a million dollars, and it is 
probable that as much more will be pared | 
off during the coming year. 

Through the medium of the same care- 
ful watching of all expenditures, no mat- 
ter how small, the Department has been 
enabled to save not less than $143,423 on 
the requisitions which have been made by 
various ships and navy yards throughout 
the year. This is clear profit, because 
quality was not sacrificed in a single case. 
The economy was effected by buying in 
large quantities, by eliminating unneces- 
sary articles from the requisitions and by 
strictly enforced competition in the sub- 
mission of bids. 





The experiment of sending colliers with 


oR? 


one 


LEGAL NOTICES 





OVER 65 YEARS’ 
EXPERIENCE 






Trace Marks 
Desicns 
Copynriaxts &c. 


INVENTORS are invited to communicate witt 
Munn & Co., 361 Broadway, New York, 
625 F Street, Washington, D. C., in r-vard w 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights regisicred. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any inventor 
furnishing us with a Model or sketch and @ brief de 
scription of the device in question. Al! commuwications 
are strictly confidential. Our Hand-Book on Patenw 
will be sent free on request 






Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 


All patents secured through us are describet! without 
cost to patentee in the Seientifie American 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington, D.C. 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 
Count 
seven words to the line. All orders must be accom. 


panied by a remittance. 





BUSINESS OPPORTUNITIES 


SALESMAN; Side Line. Electric sign; changeable 
wording in sparkling beams of colored electric light 
outsells everything at $10; terms 30 days; $100 week 
“lashlight Sign Works. Chicago 








INQUIRIES 


Inquiry No. 9405 Wanted the name and addres 
of a manufacturer who is able to supply an attach 
able eyelet, aluminum or celluloid through which a 
snap fastener would work 

Inquiry No. 9406. Wanted the name and address 
of a manufacturer who can supply insole material in 
rolis. The material seems to i scrap leather com 
posed and attached to a canvas bottom 

































The Track's 
the Difference 


The long, wide track is what makes 
the CATERPILLAR TRAC. 
TOR succeed where others fail. 
That big bearing surface (24 sq.ft. ) 
gives it better ground grip and dis- 
tributes the weight—iess pressure 
to the square inch than a horse's 
hoof. It can’t pack the soil. it 
works on any ground, rough or 
soft, sand or mud. 

The CATERPILLAR beats the round 
wheel tractors for plowing, discing or har- 
rowing. It turns short—one track can be 
stopped while the other does all the driv 
ing. No wheels to slip and mire. 

You can't beat the CATERPILLAR 
for hauling, road building, pulling stumps 


and grubbing. Powerful motor for belt 
work—steady and  strong—~ horsepower 
guaran 


The CATERPILLAR is built on honor 

the best materials and most skilled 
workmanship. Cheap to maintain since 
it needs little repair. 2,000 satished users 
Made in three sizes. Write for Catalog 


GH-143 and get the whole story. 


THE HOLT MFG. CO., Inc. 


Peoria, Ill. Stockton, Cal. 
Spokane, Wash. 


Rog US Pat OF 


MAXIM SILENCE 


Enjoy Noiseless Shooting 
You can hold target practice or 
shoot noiselessly anywhere by 
fitting your rifle witha Maxim 
Silencer. It's fine for hunting 
because there is no report noise to f 
en game. Improves marksmanship—re 
duces the recoil and stops flinching 


WRITE FOR FREE BOOK 


Filled with interesting experiences of 

spertamen with the 
Mazim Silencer 
stories 
ords that will surprise you 
Ask your dealer for a Silencer 
If he has none, tell us bis name 
and we will arrange to supply 
you 


MAXIM SILENCER 
FOR FORD CARS 










) 


of actual re 





Latest member of the Maxim Silencer family. Sil the ea 
baust noise and reduces back pressure. ves guse nken © 
gine run smoother overheating. Write for rmath 
MAXIM SILENCER C0. 94 Hpyshope Ave., Hartford, Conn, 
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OW is the time te plan the tnp. 
Delay may mean loss of just the 


accommodations you are after White us today and 





let us tell you how to secure maximum comfort at 
minimum cost. § verything has been done to make the 
service this season better than ever You can have a 
luxurious stateroom with twin beds and private bath; 
a stateroom without bath but with private toilet, or 
more modest quarters where the service is just as per 

fect but the cosé a little less. A\s for the table service 
and cuisine, you will find them both faultless. There 
are broad, sunny dec ks for recreation, Spacious soc ial 
halls, the latest magazines; in fact, everything for your 
security, ease and comfort 


New York to Jacksonville 


calling at historic Charleston, S. C., with direct rail 
connections to al points outh and southeast 


November & December Bookings Now Open 


Wecan also plan your winter itinerary to include Cuba, 
Porto Rico, Mexico, Texas and other delightful resorts of 


AGW THE AMERICAN 
MEDITERRANEAN 

Write today for rates and reservations 

Pier 36, North River 
NEW YORK 


DISTRICT PASSENGER OFFICES 


BOSTON—192 Washington St. 
PHILADELPHIA —701 Chestnut St. 
ef WASHINGTON —-1306 F St. Northwest 
, NEW YORK—290 Broadway 






































JUS 
1%) MINUTES 


AT BEDTIME 


give any man the essentials of 
What books? 


advice on what or how to read 


ing Courses therein laid out 
great plays, hearing the great o 


We want to send you by ma 
Books,’’ absolutely free. 

Itisthe most valuable little boo 
ever been written. It shows h 
without waste or worry——just w 








[he answer is contained in the 
below; it is the most valuable be oklet ever written for the man who wants 


at Bedtime 


University strives to give. 


those few great Poems, Dramas, 


graphies, Histories, Works of Travel, 
Science, Philosophy and Religion that best picture the progress of the human 
race from the earliest times down to the present day 


‘I believe that the faithful and considerate reading of these books will 
a liberal education, even if he can devote to 
them but fifteen minutes a day.'’—Eliot. 


It contains the story of 


THE HARVARD CLASSICS 


The Famous Five Foot Shelf of Books 
NOW YOURS FOR ONLY A FEW CENTS A DAY 


One hundred thousand business men are using the pleasant, helpful read- 
[hey are reading the great histories, seeing the 


rations, meeting the great men of history 


A Free Booklet for You Si. 


‘ , ° P.F 
il this “Guide Booklet to xis Wen 
M t 
klet of its kind that has enn ng: ora 


ow to select a library 
hat books are most 


worth while. It contains the advice of the leading 
educator of his day on what and how to read. 


No obligation—merely clip the coupon. 


P. F. COLLIER & SON 
Publishers of Good Books Y gps 


iren and are interested 


read, puta VY in this square 


Fifteen Minutes 


In only those few minutes a 
day it is possible for you to get 
the knowledge of literature, 
the broad culture, that every 


[his is no idle promise. Dr. Chas. 
W. Eliot, from his sixty years of read- 
ing, study and tea hing forty years of 
it as President of one of the world’s 
greatest Universities—has put aside 


free booklet mentioned 








{the Atlantic Fleet during its European 
| cruise last fall saved the Government 
about $75,000. It had formerly been the 
leustom of the Department to purchase coal 
at the various ports where the fleet called. 
This naturally resulted in raising the price 
of coal in anticipation of the arrival of 
the American ships, and the experiment 
of having the colliers accompany the fleet 
was so successful that the old method will 


not be reverted to 


The other two savings noted in the sum- 
mary—the transportation of men and 
materials and the construction of the 
channel at Mare Island, Cal.—were the} 
direct result of the new policy of substi 
tuting real competition for the spurious | 
kind. 

In future the former brand will be the 
only one recognized by Uncle Sam, and 
the Navy Department will try to outdo its 
own record of saving $10,000 a day for an 


entire year. 


The Heavens in November 
(Concluded from page 4.) 
was only about twenty million miles away. 

By the beginning of November it will 
be about one hundred million miles from 
us and one hundred and sixty million from 
the Sun, and less than one fiftieth as 
bright as when nearest us, so that it will 
be visible only with telescopic aid 

The preliminary ephemeris, which alone 
is at hand as this is written, ran out on 
October 14th, but a rough extension shows 
that on November Ist the comet will be 
near e¢ Pegasi and observable almost all 
night long. 

Eneke’s comet, whose period of three 
years and three tenths is the shortest 
known, is once more under observation, 
having been found by Prof. Barnard on 
September 17th. It was then in Perseus, 
and high in the heavens for most of the 
night: but as it was of the fourteenth 
magnitude, it is not likely to be observed 
with any but the greatest telescopes. 

Princeton University Observatory. 


Tempering Bronze 
LTHOUGH hardening bronze has 
4 long been considered as one of the 
celebrated lost arts, still it is certain 
that it may be hardened by heat treat 


ment. Guillet’s experiments in this direc- | 
|} tion show that some of the bronzes, name- 
ly, those containing 15 to 20 per cent of 
tin, may be made malleable when heated, 
although they are brittle when cold. Mak- | 
ing tests of copper alloys with various | 
percentages of tin, from 5 to 21, and with} 
temperatures ranging between 300 deg. | 
and 800 deg. Cent., he found as follows: | 

1. Alloys with more than 92 per ceut 


copper are made more resistant to break- 
ige by tempering at from 400 to 600 deg 
Cent.; the ductility increasing with the 
temperature employed. 

2. Alloys with less than 92 per cent 
of copper are increased in resistance to 
breakage and in ductility in still greater 
proportion by heating to temperatures 
above 500 deg. Cent. The greatest tensile 
strength was attained, with all specimens, 
by treating them at about 600 deg. Cent. 
The maximum extension in length seemed 
however, to depend on the composition of 
the alloy. With bronze having 81 copper 
to 19 tin, it occurred at SOO degrees; with 
79 copper and 21 tin at only 600 deg. Cent 
The difference in tensile strength at, 
untempered castings and those tempered | 


: ® P | 
at the proper degree of heat is greater in| 
inverse proportion to the percentage of | 


|copper. In general, it may be said that} 
|}tempering bronze at heats between 600 
deg. and 800 deg. Cent. has its principal 
effect in increasing the tensile strength. 

As regards the effect of tempering on 
the co-efficient of friction, this will be 
taken up in later experiments. 





| A Miniature Panama Canal.—Patent 
No. 1,096,119 to Lewis E. Myers of Chi- 
eago, assignor to the Anglo-California 
|Trust Company, trustee, of San Fran- 
| cisco, provides for carrying a large number 
of persons past and around a reproduction 
|of the Panama Canal, with an automatic 
phonograph delivering a descriptive lecture 


October 31, 1914 
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LATHES AND SMALL TOOLS 
“SIAR Gli 
ee for7e4s LATHES 
For Fine, Accurate Work 


Send for Catalogue B 
| SENECA FALLS MFG. CO. 


695 “—_ Street 
Seneca Falls, Vita 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 
greater profit onthe work. Machines 
sent on trial if desired. Catalog free 
W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 
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uMrre & HE ME NWAY 2. Ine. 


Chambers St . N.Y 











GROBET SWISS =e 


Are the standard of excellence in 
files, and have been for over 100 

Ga 
years We send postpaid as an in- 
wed ucer 48 files especially adapted 
ee for tool makers and machinists on 
receipt of $5.00, This is a chance to get a set of 


Pp 
files you'll app eciate and we'll get future orders. 


MONTGOMERY & CO. 


109 Fulton Street New York City 
DRILLING 


WELL 8 MACHINES 


Over 70 sices and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills With engine or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 


WILLIAMS BROS.. Ithaca. N. Y. 


SPECIAL MACHINERY 








CONTRACT MANUFACTURING 


Dies, Stampings, Parts—Real Service 


The Globe Machine & Stpg. Co., Cleveland 








Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. . 


E. V. BAILLARD CO., 24 Frankfort St., N. ¥ 
NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT, PUNCHING DIES 





LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 








LEARN WATCHMAKING 


and become independent. Refined, profitable labor. 
Good-Paying Positions Secured. Competent men al- 
ways in demand. Easy to learn; money earned 
while studying. Write for our Catalogue. Address, 
St. Louis Watchmaking School, Dep't 6, St. Louis, Mo. 


LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horological Department 















Bermarty Far Peoria, Dlinois 
ns Hh gical Largest and Rest Watch Sehool 
Institute in America 
(This entire building used exelu 





sively for this work) 
We teach y h pe rk. Jewe r¥s 
cr Av Nork, Optic 
able. ard a6 d 
school at moderate rates 














(ep route, 





GG — =. Send for Catalog of Information. 


&2DoYour Printine! 


ards, circulars, books, newspaper. Press, $5, 
> Larger, $18. Rotary, $60. Save money. Big rofit 


: \*. printing for others. All easy, rules sent rite 
factory for press catalog, TYPE, cards, paper. 
outfits, samples. THE PRESS CO., Meriden, Conan. 

ROTARY PUMPS AND ENGINES 


Their Origin and Development 











Ann important series of papers giving a historical resume of 
the rotary pump and engine from and illustrated with 


| clear drawings showing the construction of various forms of 


pumps and engines. 38 illustrations. Contained in Supple- 


| ments 1109, 1110, IIIT. Price 10 cents each. For sale by 


Munn & Co., Inc., and all newsdealers. 


11,572-Word 


Book Free 


Business 


Simply send us a postal and ask for our free illustrated 
11,572-word Business Booklet which tells how priceless 
Business Experience, squeezed from the lives of 73 big, 
broad , brainy business men, may be made yours—yours to 
boost your salary, toincrease your profits. Thisfree book deals with 
—How to manage a 

—How to sell 

—How to get money by mail 
—How to buy at rock-bottom 
—Hew to collect money 
—How to stop cost leaks 
—How to train and handle men 

—How to get and hold a position 

- pees A to yoy ey a business 
te vise jee methods 

Sending for binds y: IY levelve 

career. Bu yet pie BOX meana of parting, you on oy fy = 
lege, when it ioe 


yolves on! bie cect egs a postaime boon! Simply iy say, ‘Bend on 
11,672- 
4 W.Sbaw Co., DeptZ3 Wabash Ave, & Madison §t.,Chicago 
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THE CENTURY CO0’S LISTS 


From the Log of the Velsa 


By Arnold Bennett, author of ‘‘Clayhanger’’, ‘*The Old Wives’ Tale’’, etc. 
Fifty-two illustrations (four in color) by the author and by E. A. Rickards 


A record of the carefree wanderings and adventures of author and 
artist as the Velsa adventured the ports of Holland, Denmark, France, 
and the English East Coast. 

Royal octavo, 350 pages 
$3.00 net, postage extra 


Flanders, 
Cover in color. 
Price, boxed, 


The Honest House 


By Ruby Ross Goodnow in collaboration with Rayne Adams 
For every one who wishes to create a home which is expressive of its 
owner and at the same time consistent in all its parts, true to a chosen 
style, and containing throughout the elements of good design. It deals, 
practically and constructively, with the problem of the average house- 


builder Charmingly and very helpfully illustrated 


Price, boxed, , postage 12 cents 


The Study of Modern Painting 


By Margaret Steele Anderson 
In these pages the layman finds brought together, and briefly explained, 
the movements and the significance of modern painting, together with 
the work of the big men who stand for it. A concise and constructive 
survey of modern art, done with care and enthusiasm. 
The forty full-page 


significant modern artists. Price 


$3.00 net 


illustrations show canvases of the mori 
$2.00 net, postage 10 cents 


Reminiscences of Tolstoy 
By his son, Count Ilya Tolstoy 
Count Ilya Tolstoy’s recollections of his father include the whole scene 
and all of the principal persons in the drama of the great novelist’s life. 
of interest. Royal 
postage 12 cents 


rty-eight insets from photographs 
jO7 pages Price $2.50 net, 


The Life-Story of a Russian Exile 
By Marie Sukloff 
lhe remarkable experiences of a remarkable Russian girl, one of the 
very few condemned to exile in Siberia for life, who have escaped 
and lived. The simply told narrative burns with a passion of feeling 
for the wrongs of her people. 


illustrations from photographs. 12mo 
Price $1.50 net, postage 10 cents 


Thirty-tu 


50 pages. 


The Old World in the New 


By Edward Alsworth Ross, Professor of Sociology, the University of Wis- 

consin, and author of ‘‘Changing America’’, ‘‘The Changing Chinese’’, etc. 

What every American citizen, of whatever nationality, ought to know of the 

ianilie ance of past and present immigration to the American people. Diagrams, 

maps, statistical tables and fifty illustrations, from significant photographs show- 

ing immigrant types and life, add much to the value and interest of the book. 
Octavo, 327 pages Price $2.40 net, postage 12 cents 
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New Fiction on THe Century Co.’s Lists 


and three German philosophers, ex- 
pressing in their teachings the ideas 
of modern Germany. A book of dar- 
ing plot, and of that exquisite work- 
mz anship which characterizes all Anne 
Douglas Sedgwick’s writings 


Price $1.30 net, postage Io 


The Honorable Percival 
By Alice Hegan Rice 

Qn a steamer cross 
ing the Pacific oc 
curs the meeting be- 
tween a young Eng- 
lishman with a blight- 
ed love and an 
American Girl who 
has left her heart at 










cents 


Persons Unknown 
By Virginia Tracy—A mystery 
home. Read what story for everybody 
\p takes place. Pic- First of all a love story, but the story 
, fures by Crosby. of a love harassed from the beginning 
Price $1.00 net, by a mysterious murder; and the un- 
postage 5 cents tangling of that mystery leads the 
reader through chapter after chapter 
of unexpected turns, sensational thrills, 
and puzzling climaxes. 

Illustrations by Raleigh 
Price $1.35 net, postage 10 cents 


The Charmed Life of 
Miss Austin 


By Samuel Merwin, author of 
‘“‘Anthony the Absolute’’, 


Little Eve Edgarton 

By Eleanor Hallowell Abbott 
Enter—Little Eve Edgarton, in a 
shabby suit of boy’s riding clothes, a 
curious drooping little figure, standing 
by her father’s chair; that was the con- 
ventional young man’s first picture of 
her. And the love story of these two 
is the most absorbing and whimsical 
Eleanor Hallowell Abbott has _ told ‘*The Honey Bee’’, etc. 
since “Molly Make-Believe.” It begins in Shanghai, the modern 
Jagdad, during a riotous outbreak of 
French sailors. A charming American 
girl steps out from the safety of her 
hotel and falls headlong into an amaz- 
ing series of adventures. It ends on 
the steamer for Singapore, with—well, 
just as you would wish a romance of 
love and adventure to end 

Striking illustrations by Crosby. 

Price $1.35 net, postags 10 cents 


Crosby illustrations 
Price $1.00 net, postage 5 cents 


The Encounter 
By Anne Douglas Sedgwick, 
author of ‘‘Tante’”’ 
The “encounter” is between Persis—an 
\merican girl of nineteen, very lovely, 
unconventional in thought and action 


These 

Just off the 
many books desirable for your own library and for gifts. 
on post-card request 


THE CENTURY CO., Union Square, New York 


are books to put now on your Christmas lists. 
press is an attractive Holiday Catalogue with information of 
Sent to any address 
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SCIENTIFICAMERICAN 


WITH SPECIAL TRIAL SUBSCRIPTION OFFER 
TO THE READERS OF THIS COPY 


JAR Issue No. 1 of the Scientific American, pub- 
lished September 5th, is an authoritative handbook 

of the Great European 
ail War, giving exact and 
=i detailed information 
concerning the Armies 
of all the countries en- 
gaged, their compara- 
tive strength, arma- 
ment, signal and tele- 
graph service, medica! 
and ambulance service, 
etc. 


ISSUE No. 1 
SEPTEMBER 5, 1914 
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The comparative size 
and strength of the 
Navies of the Triple 
Entente and the Dual 
Alliance — illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
Navy, together with a 
description of their 
guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 

War Issue No. 1, together 
with War Issue No. 2, will 
give one full and accurate 
data concerning this great 
War and the Armies and 
Navies engaged. Ever: 
article is written by an ex- 
pert and authority. 

















WAR ISSUE No. 2 
OCTOBER 3, 1914 
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Each number of the Scien- 
tific American, from now 
until the end of the War, 
War and 








illustrated articles on the 


authoritative 
the progress of the contending Armies and Navies. 


will contain 


HERE IS AN EXCEPTIONAL OFFER 


The two great War Numbers (price 25 cents each) and the 
Scientific American for four months (17 numbers), all for $1.00 


This is a trial subscription offer made especially for those who want to obtain scien- 
tific, authoritative and accurate information from week to week 
regarding this, the greatest War of all time 

CLIP AND FILL IN THE COUPON AT ONCE 
and send it to us, together with $1.00, money or postal 


order, and we will send you copies of the War Issues 
No. 1 and 2, and begin your subscription immediately 


Musas & Co 


Ine 
361 Broadway 


New York 
Enclosed find $1.00 


send me “ Scientifx 
American’ for seven 
teen weeks commencing 
current issue and a py 
of War isst * No. 1 and ? 











| DO THIS NOW. YOU WILL WANT 
TO PRESERVE THESE NUMBERS Penns 
OF THE SCIENTIFIC AMERICAN. Address... 
MUNN & COMPANY, Inc. Oe cet) a A ae 
| 361 Broadway New York City / state...... ER SOT LOR Re ETT 





























Shaving | 


If you prefer a Shaving Stick— 
some men won't use anything 
else—it is dollars to doughnuts 
your choice will be Williams’ 
either in the Holder-Top form 
or in the familiar Hinged- 
Cover Nickeled Box. 














—while if your ideal shaving Send 4c. in Stamps 

preparation is a Cream you will for a miniature trial package 

WiLL ans) and your ideal in Williams’, of any one of these three 
“the cream of creams.” articles, or 10c. in stamps for 

our Assortment No. 1, which 

Take your choice contains miniature trial 

They are all Williams’ and all that the packages of all three articles. 


name Williams’ means to you and has 
meant to generations of shavers. 
















—but if it is Shav- 
ing Powder you 
like best, there is 
only one best and 
that is Williams’. 


Williams 


Shaving Cream 


Address The J. B. Williams Co. 
Dept, A. Glastonbury. Conn. 
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